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105-MM HOWITZER M3 AND 105-MM HOWITZER CARRIAGES M3 AND M3AT 


CHAPTER 1 
INTRODUCTION 


1. SCOPE. 


a. This Technical Manual is published for the information of the 
using arms and services. 


b. In addition to a description of the 105-mm Howitzer M3, this 
manual contains technical information required for the identification, 
use, and care of the materiel. 


с. Disassembly, assembly, and such repairs as may be handled 
by the using arms personnel may be undertaken only under the super- 
vision of an officer or the artillery mechanic. 


d. In all cases where the nature of the repair, modification, or 
adjustment is beyond the scope or facilities of the unit, the responsible 
ordnance service should be informed so that trained personnel with 
suitable tools and equipment may be provided, or proper instructions 
issued. 


2. CHARACTERISTICS. 


a. The howitzer fires three types of projectiles. The Н.Е, А.Т. 
M67 Projectile weighs 29 pounds and the H.E. M1 Projectile weighs 
33 pounds loaded and fuzed. Тһе Smoke Shell M60 Projectiles weigh 
35.21 (FS) and 34.70 (WP) and the Smoke Shell M84 Projectile 
weighs 32.87 (HC). For short periods, the rate of fire may be four 
rounds per minute, and for prolonged periods, the rate may be two 
rounds per minute. Тһе maximum range that may be obtained is 
approximately 8,490 yards using the H.E. M1 at 45 degrees elevation. 


b. Тһе Carriages M3 and M3A1 are of the split trail type, and 
employ pintle traverse to permit rapid shifts in deflection within the 
limits of the traveling mechanism. A firing base is provided to allow 
for 3-point ground contact in firing position. 


c. “Тһе 105-mm Howitzer МЗ and Carriage M3A1 can be fired 
at elevations in excess of the 30-degree maximum when modified by 
relocating the stops of the elevating rack (MWO ORD C50-W2, 
dated 15 February 1944). This modification will permit the howitzer 
to be elevated to approximately 45 degrees. Elevations up to 65 
degrees can be obtained by digging in the trails or by raising the wheels. 


d. At elevations greater than 30 degrees, it will be necessary to 
dig a pit to provide clearance for the recoiling parts. If cold, the 
howitzer may not completely return to battery at elevations above 45 
degrees, but can easily be pushed into battery by hand. 
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e. When firing this howitzer at high angles of elevation, the fol- 
lowing safety precautions will be observed: 

(1) The length of recoil should never exceed 32 inches. Especial 
care will be taken to check the length of recoil when firing at angles 
of elevation above 45 degrees. 

(2) When firing at elevations above 50 degrees, the breechblock 
may strike the handle on the elevating handwheel when the breech 
is opened. "This condition can be avoided by turning the elevating 
handwheel one-half turn. 

(3) Zone 5 charge will not be used above a 45-degree elevation 
except in case of emergency. Zones 1, 2, 3, and 4 charges may be fired 
up to elevations of 65 degrees. 


3. DIFFERENCES BETWEEN MODELS. 


а. Тһе 105-mm Howitzer M3 is the 105-mm Howitzer M2A1 
shortened by 27 inches. 


b. A number of the 105-mm Howitzer Carriages МЗ and all of the 
Carriages M3A1 are equipped with clasp supports for securing the 
two handspikes when the howitzer is traveling. 


c. А number of the M3 Carriages and all of M3A1 are equipped 
with a spring latch which holds the trail traveling lock in closed 
position. 


d. Тһе Carriage M3A1 is equipped with trails which are con- 
structed of flasks of Vs-inch steel. 


e. The 105-mm Howitzer Carriages M3 and M3A1 are the 75-mm 
Howitzer Carriage M3A1 modified as follows: 

(1) Тһе piston rod latch located at the front end of the cradle 
may be disengaged: with the sleigh and howitzer in the cradle. An 
automatic piston rod latch stem holds the piston rod latch in either 
open or closed position. 

(2) Sight chest brackets are provided to permit carrying the sight 
chest on the trails when they are locked in traveling position. A 
hinged clasp is also provided to fasten the carrying strap which holds 
the sight chest in traveling position. 

(3) Тһе wheels are disk and rim assemblies with rim locking rings. 
Тһе tires are 8.00 x 16 combat type designed for use with a beadlock 
on 6.50 C.S. rims. 

NOTE: The tire size has not been changed but 7.50 x 16 combat 
tires have been redesignated 8.00 x 16 to avoid confusion with the 
standard truck tire. 

(4) Тһе Recoil Mechanisms M13 and M14 are the 75-mm Pack. 
Howitzer Recoil Mechanism M1A1, modified by replacing the bottom 
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105-MM HOWITZER M3 AND 105-MM HOWITZER CARRIAGES M3 AND M3A1 


sleigh of the pack howitzer recoil mechanism with a sleigh which 
carries the howitzer and slides with the recoil mechanism. Connection 
between the recoil mechanism and the cradle is made by means of an 
extension of the piston rod. 

NOTE: The Recoil Mechanisms M13 and M14 are similar except 
for the method of holding the regulator. Early models of the 105-mm 
howitzer are equipped with the M13 Recoil Mechanism. The descrip- 
tion and functioning described in chapter 2, section II is of the M13 
Recoil Mechanism, but it also applies to the M14 Recoil Mechanism 
Тһе differences in design of the two recoil mechanisms are not great 
enough to warrant separate paragraphs on description and functioning 
for each recoil mechanism. 


4. DATA. 
a. 105-mm Howitzer M3. 
Caliber of DoWMZGk „ызны vot тиме бенен нді келінінің 105-mm 
Weight of barrel and breech mechanism .................................... 955 1b 
Ми е velocity 4... eere re rte rh erepta 1,020 ft per sec 
Initial nitrogen pressure а(70Е..................... 1,520 Ib per sq in. 
Length of tube (арргох.). ....... secre кебе cerei need ndi 16 cal. 
Maximum range: 
H.E., M1 (at 30-deg elevation) .......................................... 7,600 yd 
Н.Е, M1, with modified elevating rack 
(at 45-deg elevation) ............................2.....2........ 8,490 yd 
H.E., A.T., M67 (at 9-deg elevation) .................................. 3,000 yd 
Twist of rifling, uniform, right .................................... 1 turn in 20 cal. 
Type of БгеебҺЫОсЕ eee creer ttr mát Horizontal 
sliding wedge 
Firing mechanism uvas жан дн pasaq aka ateist Continuous pull 


self-cocking 
Ammunition — For complete ammunition data, see chapter 4. 


b. Carriages M3 and M3AI. 


Weight of howitzer and carriage, in firing position, 


without ACCESSORIES: c ОКК КОЛОК 2,495 Ib 
Туре of recoil mechanism .......................................... Hydropneumatic 
Length of recoil at 0-degree elevation ........................................ 27.2 in. 
Length of recoil at maximum elevation ........................................ 32 in. 
Weight of recoil mechanism and cradle .................................... 379 Ib 
Length, over-all traveling position ......................................... 155 in. 
Width over RUB CAD .......... esce reae eerta mega topless 68 in. 
Width of thread, c to ................................2.2.2..22..... 56114, in. 
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Height; overall: uuu g u otn rip cvs sheen i ГЕЛИ ca E ыстан 44 in. 
Height of lunette, limbered position ............................................ 29 in. 
Height to center of bore, on wheels .......................................... 341 in. 
археа nea eg detinet eee viste wastes 46 deg 
Maximum trail spread, each way ................................................ 23 deg 
Maximum elevation. „гино дна Ser caos unie Apnea 30 deg 
Maximum elevation with modified elevating rack .................... 45 deg 
Maximum depression | cierre рн edo tates Minus 9 deg 
Turns of elevating handwheel to elevate 30 degrees .................. 1815 
Turns of elevating handwheel to depress 9 degrees ................. 5% 
Maximum traverse right or left ...................................... 22 deg 30 min 
Turns of traversing handwheel to traverse 22 degrees 

BOM minutes: Uus x е ди рма зки M a ed дара» PREAUR RUINA sed 1415 
Equilibrator- [i.n ереен рый etti ertet ды д далана дей SERES RA Spring 
Weight at end of right trail, firing position ................................ 153 Ib 
Weight at end of left trail, firing position .................................... 148 Ib 
Weight at end of trails, closed ................................................ 345 Ib 
Weight at end of trails, limbered ......................................... 93 Ib 
Weight at right wheel, trails closed ........................................ 1,193 Ib 
Weight at left wheel, trails closed .......................................... 1,198 Ib 
Meight.of &leigh vannmasser arco trot esteso on коры acm aeos 120 Ib 
Weight at end of lunette, 29 inches above Йоог............................ 72 Ib 


Weight at end of lunette, 541 inches above floor, 
traveling POSING: ouai cse ete i aste cce cur adig m uv uo ia ер Zero 


Weight of lunette, 58 inches above floor, 9 degrees depression... Zero 
LE DL CESS rear 8.00 x 16 
Tre резене: vedr SOG КИ КОС 30 Ib 


c. Sighting Equipment. 


Telescope: MOUNE сового tt d ere i a ia sak M16 
Telescope adapter nnt e etr te Pa e tea RS M9 
Elbow telescope (used with telescope adapter on 

telescope MOURE) senno treo bite Eae dåpen M62 
Range quadrant. oho ite etit rs eie aa e rds caa M8 


Elbow telescope (for range quadrant) 
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105-MM HOWITZER M3 AND 105-MM HOWITZER CARRIAGES M3 AND M3AT1 


CHAPTER 2 
HOWITZER AND CARRIAGE 


Section | 


DESCRIPTION AND FUNCTIONING OF THE HOWITZER 


5. GENERAL. 


a. Тһе 105-mm Howitzer M3 (figs. 1, 2, 3, and 4) consists of 
a tube, breech ring assembly, breech mechanism, breech ring lock 
screw, recoil mechanism bracket seat ring, a straight steel pin which 
‘retains the recoil mechanism bracket seat ring in place on the tube, 
recoil mechanism bracket locking ring, and recoil mechanism bracket 
locking ring lock screw. 


b. Тһе rear end of the tube is threaded to receive the breech ring 
which is the housing for the breech mechanism. The breech mecha- 
nism is of the horizontal sliding breechblock type and is manually 
operated. 


c. Firing of the howitzer is accomplished by the Firing Lock M13, 
which is housed within the firing lock recess of the breechblock. 


d. Тһе name of the manufacturer, year of manufacture, model, 
and serial number are stamped on the breech ring. 


6. TUBE ASSEMBLY. 


a. 'The tube assembly (fig. 5) consists of the barrel or tube, the 
breech ring assembly, breech ring lock screw, recoil mechanism bracket 
seat ring, tangential pin, recoil mechanism bracket locking ring, and 
recoil mechanism bracket locking ring lock screw. 


b. Тһе tube is about 66 inches in length. This is equal to about 
16 calibers (the length in inches divided by the diameter of the bore 
in inches). 

c. Тһе breech ring assembly is screwed on the tube and locked 
in place by the breech ring lock screw the point of which extends a 
short distance into the side of the tube. Two lugs project from the 
front face of the breech ring to engage recesses in the rear yoke of 
the sleigh, thus locking the howitzer against rotation in the sleigh. 
Two leveling plates (seats for the gunner's quadrant) are inlaid in 
the top of the breech ring and finished in a plane parallel to the axis 
of the bore. 


d. Vertical lines are engraved at the top and bottom of the muzzle 
face of the tube and horizontal lines at the sides. Тһе intersection 


RA PD 22483 


Figure 1 — 105-mm Howitzer МЗ and Carriages МЗ and M3A1 — With Improved Type Drawbar 
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Figure 2 — 105-mm Howitzer M3 and Carriage M3A1 — Left Side, Traveling Position 
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Figure 3 — 105-тт Howitzer МЗ and Carriage M3A1 — Front View 
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Figure 4 — 105-mm Howitzer МЗ and Carriage МЗА1 — Rear View, Firing Position 


LV£W (NV EW S39VIiniv5 YIZLIMOH WW-SOL (МУ EW YIZLIMOH WW-SOL 


9 
906-6 WL 


EL 


RECOIL-MECHANISM 
BREECH RING BRACKET SEAT RING 
ASSEMBLY ç 


BREECH RING 
LOCK SCREW 


Figure 5 — Tube With Recoil Mechanism Bracket Lock Ring Removed 


RECOIL MECHANISM 
BRACKET LOCKING 


A 


LOCKING 
RING 
LOCK 

SCREW 


RA PD 69229 


ЗӘУІННУЭ аму YIZLIMOH 


9 
906-6 WL 


TM 9-326 
6—7 


105-ММ HOWITZER M3 AND 105-MM HOWITZER CARRIAGES M3 AND МЗА1 


BREECHBLOCK OPERATING 
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⁄ {2 


RA PD 22368 
Figure ó — Breechblock Closed 


of a thread stretched from one vertical line to the other and a thread 
stretched from one horizontal line to the other serves to locate the 
center of the tube's diameter for bore sighting. 


7. BREECH MECHANISM. 


a. Тһе breech mechanism consists of the breechblock assembly, 
the operating mechanism, and the firing lock. Itis designed to permit 
the opening and closing of the rear of the tube for loading and firing. 
It is so constructed that the operation of closing (fig. 6) forces the 
cartridge case fully into the chamber; the operation of opening it 
(fig. 7) extracts the empty cartridge case. 

b. The breechblock (fig. 8) is rectangular in form and has three 
horizontal holes cut in it from front to rear. The hole at the left 
side is in axial alinement with the tube when the breech is open, thus 
providing a guide for the ammunition. The middle hole is in aline- 
ment with the tube when the breechblock is in the closed position 
and houses the firing lock. The rectangular hole on the right side is 
cut out to reduce weight. 'The firing lock hole is threaded at the front 
end to accommodate the breechblock bushing. In the bottom face of 
the breechblock, a cam groove is cut in which the upper trunnion of 
the extractor seats; in the upper face, is another cam groove for the 
breechblock operating lever crosshead. 
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BREECHBLOCK OPERATING LEVER ASSEMBLY, 
OPERATING LEVER PIVOT E 
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Figure 7 — Breechblock Opened 


c. Тһе trigger shaft (fig. 8) lies transversely in the breechblock. 
А squared section near one end fits in a squared hole in the trigger 
fork of the firing lock. Тһе right end is formed into a lever arm, with 
a hole drilled in the lower end of the lever arm for the lanyard. А 
lug on the trigger shaft swings in a recess in the right end of the 
breechblock, and the sides of the recess act to limit the movement. Тһе 
trigger shaft detent retains the shaft in place by resting in a vertical 
hole in the right side of the breechblock and engaging a round groove 
in the trigger shaft. 'The detent is pushed down by the detent spring, 
the spring being backed by the detent spring retaining screw. Тһе 
function of the detent handle is to disengage the detent from the 
trigger shaft. 


d. The Breechblock Operating Lever Assembly (fig. 8). 


(1) Тһе assembly includes the operating lever, crosshead, cross- 
head screw, operating handle, operating handle sleeve, operating lever 
pivot, operating handle pivot pin, operating lever pivot key and spring. 


(2) Тһе breechblock operating lever is pivoted on the upper 
right rear corner of the breech ring. When closed, the whole lever, 
except for the handle, is enclosed in the breech ring and is held in 
the closed position by the engagement of the handle and the operating 
lever catch on the breech ring. 
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Figure 8 — Breechblock Subassemblies — Exploded View 
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OPERATING LEVER PIVOT, 
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Figure 9 — Trigger Shaft, Trigger, and Lanyard 


(3) Тһе shorter arm of the lever swings into the breech recess 
where it operates the breechblock by means of a crosshead or brass 
block attached to a stud on the lever arm. Тһе crosshead slides іп а 
groove in the breechblock. The stud and crosshead are connected 
by the point of a screw situated in the crosshead and entering a groove 
in the stud. This retains the crosshead while allowing it to rotate 
freely on the stud. 

(4) Assembled on the long arm of the breechblock operating lever 
is the operating handle sleeve and allied parts. 

(5) "The operating lever pivot (fig. 8) is a round pin with a knob 
head projecting above the right rear corner of the breech ring. "There 
is a key lug on its lower end. When the index line on the operating 
lever is lined up with the outer edge of the breech ring, the lug can 
pass through the mating keyways of the breech ring and the operating 
lever hub. 


e. Тһе extractor (fig. 8) pries the fired cartridge case out of the 
powder chamber. It is in the form of a flat plate, lying on the bottom 
of the breech recess. It has two opposed trunnions at one end and a 
toe at the other. The trunnion on the lower surface extends downward 
into a hole in the breech recess and is the pivot about which the toe 
moves to the front and rear. Тһе top trunnion engages the extractor 
groove on the bottom face of the breechblock. When the breech is 
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Figure 11 — Firing Lock МІЗ in Firing Position 


closed, the toe lies in a recess in the breech face of the tube in front 
of the rim of the cartridge case. 'The front edge of the extractor is 
curved and rolls against the front wall of the breech recess when the 
breech is opened. 


8. FIRING LOCK. 


a. Тһе firing lock fits into a recess in the breechblock (fig. 6). 
is located in its seat by rotating it slightly. This causes projections on 
the firing case to engage mating surfaces in the breechblock. Once 
seated, it is prevented from rotating by the trigger shaft (fig. 9). 


b. At the end of the trigger shaft, and inside a firing case which 
contains the firing pin and its component parts, is an upright, U-shaped 
trigger fork (fig. 10). Тһе bottom or single end of the fork has а 
square hole through which the trigger shaft passes (fig. 11). A pull 
to the rear on the trigger shaft lever arm rotates the trigger fork forward 
and with it the firing pin holder sleeve, thereby further increasing the 
initial pressure of the spring until the sleeve contacts the cam of the 
sear, forcing it downward against the pressure of the sear spring. 
However, as the sleeve moves forward on the sear, it contacts a cam 
surface on the sear forcing the sear downward on its spring (fig. 12). 
This action releases the firing pin holder from the sear notch and, 
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Figure 12 — Firing Lock M13 at Moment of Tripping the Sear 


ы > RA PD 49766 
Figure 13 — Firing Lock МІЗ at Moment of Striking the Primer 


under pressure of the firing spring, the holder and the firing pin snap 
forward and strike the primer (fig. 13). 


c. Upon release of the firing lanyard, the firing lock returns to 
the "ready" position in the following manner: The front of the firing 
spring is pressing forward on the shoulder of the firing pin holder as 
described above. This tends to pull the T-head at the rear end of the 
firing pin holder forward against the rear surface of the trigger fork. 
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Figure 14 — Firing Lock MI3 Showing Automatic Cocking 


But at the same time the rear of the firing spring is pressing rearward 
against the flange of the sleeve (fig. 14) pushing it backward against 
the top of the trigger fork. These two spring efforts against the top 
and bottom of the trigger fork are equal in strength, but that of the 
sleeve, being at the top, acts on a longer lever arm and so overcomes 
the pull of the firing pin holder. Therefore, the trigger fork is rotated 
backward, drawing the firing pin holder rearward until its head is 
again engaged in the notch of the sear (fig. 11). Тһе backward move- 
ment of the firing pin holder sleeve allows the sear to rise and engage 
its seat on the firing pin holder, and cocks the firing lock ready to fire. 


Section Il 


DESCRIPTION AND FUNCTIONING OF THE RECOIL 
MECHANISMS M13 AND М14 AND SLEIGH 


9. GENERAL. 


a. The recoil mechanism gradually checks the rearward move- 
ment of the howitzer caused by firing and then returns the recoiling 
parts to the firing position. It employs two cylinders: the recoil cylin- 
der which cushions the rearward shock, and the recuperator cylinder 
which returns the howitzer to battery position (fig. 15). Тһе recoil 
mechanism is of the hydropneumatic constant type employing a float- 
ing piston to separate the oil from the nitrogen. 
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Figure 15 — Recoil Mechanism and Sleigh — Bottom View 
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Figure 16 — Sleigh Assembly 
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a. Тһе recoil and recuperator cylinders are fixed underneath the 
sleigh, being screwed to its front and rear ends. Тһе howitzer is sup- 
ported by the two rings of the sleigh (fig. 16) and is secured in place 
by the recoil mechanism bracket locking ring which is tightened against 
the front ring. The sleigh, howitzer, and both recoil and recuperator 
cylinders recoil and counterrecoil together. On each side of the sleigh, 
there are strips or slides which engage the slide ways of the cradle and 
guide the sleigh in recoil and counterrecoil. 


11. RECOIL MECHANISMS M13 AND M14. 


a. 'The Recoil Mechanisms M13 and M14 are similar except for 
the method of holding the regulator. Early models of the 105-mm 
howitzer are equipped with the M13 Recoil Mechanism. 


b. Action in Recoil. Тһе sleigh is fastened to and recoils with 
the howitzer, carrying both the recoil and recuperator cylinders. A 
piston operating in the recoil cylinder is attached to the cradle by a 
piston rod and, therefore, remains stationary during recoil. As the 
sleigh moves to the rear, the piston forces oil from the recoil cylinder 
through a communicating passage, to the recuperator cylinder and 
into the regulator body. Тһе regulator body assembly is screwed 
into the front portion of the recuperator cylinder and contains the 
1-way oil valves, the throttling orifice, and the central bore through 
which the oil passes in counterrecoil. The recuperator cylinder also 
contains a diaphragm, to which is attached a tapered control rod. 
The pressure of the oil entering the regulator opens the 1-way valves 
permitting the oil to flow through the valves. It then passes through 
throttling orifices and acts upon the control rod diaphragm assembly; 
forcing it to the rear. Тһе assembly in turn acts upon the oil reserve 
between the diaphragm and the floating piston, located behind the 
diaphragm. This action forces the floating piston to the rear, thus 
further compressing the nitrogen. As the diaphragm assembly moves 
to the rear, the tapered control rod is drawn through the throttling 
orifice, closing it gradually, throttling the flow of oil, and bringing the 
piece to rest. Тһе energy of the recoiling parts is exhausted in the 
action of throttling the oil, in the work of further compressing the 
nitrogen, and in overcoming the friction and inertia of moving parts 
(fig. 17). 

€. Action in Counterrecoil. When the recoiling parts are brought 
to rest at the end of recoil, the compressed nitrogen moves the float- 
ing piston and diaphragm assembly forward and forces the oil back 
into the recoil cylinder. Тһе pressure of the oil against the recoil 
piston forces the howitzer into the firing position or “back into bat- 
tery.” However, the oil does not return through the channels in the 
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regulator by which it entered, as the 1-way valves are closed under 
pressure of the regulator valve springs. Тһе returning oil is diverted 
to the central bore of the regulator, where another throttling action 
takes place as the oil passes by the control rod piston through grooves 
of variable depth cut in the walls of the regulator bore. By the re- 
turn of oil past these tapered clearances, the speed of counterrecoil 
is controlled and the piece returns to battery without shock, A spring 
is interposed between the diaphragm and the floating piston to insure 
the return of the diaphragm to its position against the regulator body 
when the howitzer returns to battery. 


d. OilIndex. 


(1) Тһе recuperator cylinder front head is fitted with an oil 
index. Тһе function of the oil index is to show the amount of ге- 
serve oil in the recoil system. Тһе oil reserve is the amount of oil 
between the floating piston and the diaphragm. There is no reserve 
when the floating piston bears against the diaphragm. ‘The oil index 
mechanism consists of two parallel racks on either side of a pinion 
gear. Тһе movement of the upper rack is controlled by the oil index 
control rod which is attached to the floating.piston. Ав the oil re- 
serve diminishes, the floating piston moves forward and the control 
rod exerts a forward pressure on the upper rack. This force is trans- 
formed into a rearward motion of the lower rack, causing the oil 
index to recede. When the oil reserve is increased, the control rod 
no longer bears on the upper rack and the difference in the exterior 
and interior pressure on the lower rack causes the oil index to move 
outward. Should the howitzer be fired with the oil index indicating 
a loss of oil in the system, considerable additional stress may occur 
in the recoil mechanism and cause damage. It is therefore neces- 
sary to force in enough reserve oil to move the oil index until it is 
flush with the extension on the oil index follower assembled in the 
recuperator cylinder front head. 

(2) Тһе recoil cylinder filling valve is contained in the recoil 
cylinder filling valve housing. This valve is opened by means of the 
oil release when it is necessary to remove reserve oil, or by the oil 
screw filler when it is necessary to replenish recoil oil which may have 
leaked through the recoil piston stuffing box or through the oil index 
packing. It may also be necessary to replace the oil withdrawn from 
the system due to expansion of the oil caused by firing. 

(3) "The recoil cylinder is closed at the rear by the recoil cylin- 
der rear head. As this head is on the low-pressure side of the piston, 
elaborate packing is not required. In order to relieve the accumula- 
tion of oil that may pass the piston, a relief opening is provided in 
the cylinder head through which the oil may be ejected. Closing the 
relief opening is а /4-іпсһ hexagonal head cap screw which prevents 
the recoil cylinder (rear head) lock from becoming loosened, and 
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prevents dirt from being sucked into the cylinder. The leaking oil 
may be released by removing the cap screw on the rear head. 


e. Recoil Indicator. Attached to the forward part of the sleigh 
on ihe right-hand side is the recoil indicator. Тһе recoil indicator is 
used together with the scale on the right side of the cradle to measure 
the length of recoil. "Тһе scale is covered with chalk, grease, or oil 
and the indicator let down on the scale. 'The length of recoil can 
then be read directly from the track left by the indicator on the scale. 


Section Ill 


DESCRIPTION AND FUNCTIONING OF THE CARRIAGE 


12. GENERAL. 


a. Тһе 105-mm Howitzer Carriages M3 and M3A1 are designed 
especially for high-speed travel. It is a split trail type with a lunette 
for connection to a prime mover. Тһе disk and rim wheels аге 
equipped with pneumatic combat tires. Тһе brakes are standard 
commercial automobile brakes and are manually operated. Spring 
equilibrators support the unbalanced weight of the tipping parts. 


13. CRADLE. 


a. Thecradle is the trough-shaped part of the carriage that supports 
the sleigh and recoiling parts (figs. 18 and 19). "The slides on the 
sleigh are fitted to the ways on the cradle, and the front ends of the 
slides which protrude beyond the cradle proper are protected against 
dust and dirt by small guards attached to the front end of the cradle 
(fig. 20). Тһе piston rod latch slides vertically in ways in the front 
end of the cradle (fig. 21). When the latch is dropped behind the 
piston rod nut, it secures the piston rod to the cradle (fig. 22). Тһе 
latch is held in either open or locked position by the automatic piston 
rod latch stem. 


b. Тһе sight brackets are fitted with a sight retaining shaft which 
is automatically returned to the locked position when released. A 
sight clamping screw is provided to hold a lug of the telescope mount, 
or of the range quadrant, against a headless screw. "This screw may 
be easily adjusted by simply loosening the nut and using a screwdriver 
in its slotted end. Accuracy of alinement of the sight in azimuth is 
thereby maintained, and quick removal of the telescope mount is 
provided for. 


c. The cradle traveling lock serves to lock the cradle to the firing 
base in traveling position (fig. 19) and consists of a cylindrical pin, 
flattened on two sides and rotated by the cradle lock pin handle, which 
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Figure 23 — Cradle Lock in Open Position 


in turn is secured to the cradle by means of a turnbuckle. When the 
cradle lock pin hendle is in a vertical position, it allows the slotted 
bearing of the firing base to be seated (fig. 23). Turning the cradle 
lock pin handle to a horizontal position locks the cradle to the firing 
base (fig. 24). 


14. TOP CARRIAGE. 


a. Тһе top carriage (figs. 25, 26, and 27) has trunnion bearings 
at the top which support the cradle. At the bottom, there are the 
cup-shaped bearings in which the lower ends of the equilibrators are 
supported. Also at the bottom are brackets for mounting the shield. 
Тһе elevating gear case and pads, for attaching the traversing and 
elevating handwheel shaft brackets, are located on the top carriage. 


15. ELEVATING MECHANISM. 


a. 'The elevating mechanism is located on the right side of the 
carriage (fig. 28). Тһе elevating handwheel and handwheel shaft are 
supported by the elevating handwheel bracket. Тһе elevating gear 
case, welded to the top carriage, encloses the elevating worm, worm 
gear, and the elevating pinion. Тһе elevating arc is bolted to the 
bottom of the cradle. Operating the elevating handwheel transmits 
power to the elevating worm which engages the worm gear on the 
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Figure 24 — Cradle Lock in Closed Position 
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Figure 25 — Top Carriage — Front View 
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Figure 29 — Traversing Mechanism 
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pinion. This operation turns the elevating pinion which in turn en- 
gages the teeth in the elevating arc. А stop on the elevating arc 
limits maximum elevation to 533 mils (30 deg). Carriages may be 
modified to permit a maximum elevation of 800 mils (45 deg). A 
flange on the bottom of the cradle, striking against the front of the top 
carriage, limits maximum depression to minus 160 mils (9 deg). 


16. TRAVERSING MECHANISM. 


a. Тһе traversing mechanism is located on the left side of the 
carriage (fig. 29). Тһе traversing handwheel and handwheel shaft 
are supported by the traversing handwheel bracket. Тһе traversing 
worm, worm gear, and pinion are enclosed in the traversing gear case. 
Operating the traversing handwheel transmits power to the traversing 
worm which engages the worm gear. Rotation of the worm gear trans- 
mits power through the traversing pinion which in turn engages the 
teeth of the traversing rack. Stops are provided at each end of the 
traversing rack to limit maximum traverse each side of center to 400 
mils (22 deg 30 min). 


17. EQUILIBRATORS. 


a. Two equilibrators are provided to overcome the extreme weight 
resulting from the position of the rocker trunnions so far to the rear of 
the center of gravity of the tipping parts (fig. 30). Тһе high-speed 
howitzer equilibrator is composed of the equilibrator spring, equilibra- 
tor barrel, equilibrator cylinder assembly, and equilibrator trunnion pin 
lock (fig. 31). Adjustment of the spring trunnion is obtained by ad- 
justing the equilibrator trunnion pins. 


18. BOTTOM CARRIAGE. 


a. Тһе bottom carriage (fig. 32) supports the top carriage which 
revolves around the pintle pin seated in the pintle pin bearings in both 
carriages. The bottom carriage also is fitted with trail brackets, trail 
lock pin brackets, firing base hinge brackets, stops to locate the travel- 
ing lock into traveling position, and the traversing rack. Тһе bottom 
carriage supports the top carriage which turns on it in traverse. As- 
sembled to the bottom carriage are the wheel carriers which substitute 
for an axle. The lowest part of the bottom carriage is the float which 
acts as a brush guard and bumper. 


19. TRAILS. 


a. The trails consist of two long, box-constructed pieces that'ex- 
tend to the rear of the howitzer to stabilize it in firing position and to 
connect the howitzer with its prime mover when traveling. The trails 
are attached to the bottom carriage by means of the trail hinge pins 


34 


TM 9-326 
19 


HOWITZER AND CARRIAGE 


ут 


TRUNNION = 4 = 


PIN w қ I i 


EQUILIBRATOR 
TUBE 


EQUILIBRATOR 
BARREL 


EQUILIBRATOR 
BEARING 


RA PD 69183 


Figure 30 — Equilibrator on Carriage — Left Front View 


(fig. 33). Тһе lunette at the end of the right trail is used to attach the 
howitzer to a prime mover (fig. 34). 


b. When spread to their full open position, the trails are locked by 
means of the trail lock pins (fig. 35). Тһе pins are inserted іп the trail 
lock pin brackets of the trail and through mating holes in the trail lock 
pin brackets on the bottom carriage (fig. 36). 


с. When the trails are closed to their traveling position, they аге 
locked together by means of a toggle type mechanism (fig. 34). The 
trail lock hook which is connected to the trail lock lever on the right 
trail is inserted into the trail lock loop assembled to the left trail. When 
the trail lock lever is pressed down, it draws the two trails firmly to- 
gether and, by means of a spring-actuated latch, they are locked in 
traveling position. The lock lever is secured in the locked position by 
the trail traveling lock latch. 


d. Тһе M3 and МЗА1 Carriages will be provided with a new 
“gooseneck” type drawbar assembly. This assembly will be adapted to 
provide an improvement of the cross-country travel characteristics of 
the materiel, also improving the turning radius. In the traveling posi- 
tion, the distance between the ground line and the spade tip is increased. 
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Figure 33 — Trail Hinge Pin Connection 
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Figure 34 — Trail Traveling Lock and Lunette 
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Figure 35 — Trail Hinge Bracket — Trail in Traveling Position 


TRAIL LOCK PIN 
TRAIL 


RA PD 69272 


Figure 36 — Engaging Trail Lock Pin 
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Figure 38 — Tire Showing Bead Lock in Position 
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Figure 39 — Brake — Exploded View 
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Figure 40 — Right Wheel Showing Hand Brake Lever Assembly 
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Figure 41 — Brake Mechanism 
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Figure 43 — Wheel Carrier Showing Wheel Latch Lever 


20. WHEELS AND BRAKES. 


a. When equipped with a commercial tire, each wheel consists of 
disk and rim, pneumatic truck-bus balloon tire, puncture-sealing or 
bullet-sealing inner tube, and a tire locking ring. When equipped with 
a combat tire (fig. 57), each wheel consists of disk and rim, pneumatic 
truck-bus balloon tire, puncture-sealing or bullet-sealing inner tube, and 
a tire locking ring (fig. 38). 


b. The brake mechanism (fig. 39) is the internal expanding type 
manually operated (fig. 40). Brake shoes, actuated by the hand brake 
lever, are attached to the brake cam shaft. Movement of the brake 
lever forces the brake cam against the brake cam rollers of the brake 
shoes, causing them to expand against the brake drums which are 
rigidly attached to the wheels (fig. 41). When the brake lever is 
placed in the “off” position, the brake shoes are retracted from the drum 
by the brake shoe retracting springs. 


21. WHEEL CARRIERS AND WHEEL LATCHES. 


a. Wheel carriers for the Carriages МЗ and M3A1 are designed for 
easy changing of the carriage from traveling to firing position or from 
firing to traveling position (fig. 42). Wheel carriers are assembled to 
the bottom or lower carriage by wheel carrier pins. Bronze washers 
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Figure 46 — Firing Base Lock — Exploded View 


and castellated nuts are assembled on the wheel carrier pins to retain 
the wheel carrier to the bottom carriage with just enough tension to 
allow a revolving movement of the wheel without end play. Тһе wheel 
spindle assembled to the wheel carrier is retained in a rigid position by 
means of tapered surfaces on the shank and secured by a washer and 
castellated nut assembled to the wheel spindle. 


b. Тһе wheel latch mechanism (fig. 43) secures the wheel carriers 
in traveling and firing positions. When the carriage is in traveling 
position, the wheel latch lever is in position at the end of the wheel car- 
rier bracket nearest the wheel. When the wheel latch plunger is pressed 
down and the wheel latch lever is moved towards the carriage, the 
wheel latch bolt which engages mating holes in the wheel carrier is 
moved, so releasing the carrier. 


€. Тһе handspike (fig. 44) is used to move the wheel carrier from 
traveling position to firing position. 
22. FIRING BASE AND FIRING BASE LOCK. 


a. Тһе firing base (fig. 45) is designed to give stability to the car- 
riage during firing. In traveling position, the firing base is swung up 
until the slotted bearing of the firing base engages the cradle lock pin. 
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It is then secured by turning the cradle lock pin handle parallel with 
the cradle. 


b. The firing base lock (fig. 46) serves to lock the firing base in firing 
position. It consists of a firing base lock plunger which is moved down 
by a compression spring and is withdrawn by depressing firing base lock 
pedal. Тһе plunger is retained іп a housing on the bottom carriage. 
The firing base lock spring retainer, which is screwed into the upper end 
of the housing, controls the motion of the upper end of the plunger. The 
lower end of the plunger is enlarged to fit the inside of the opening in the 
firing base and to retain the compression spring at its lower end. When 
the firing base is dropped into firing position, the compression spring 
automatically moves the plunger, thus locking the firing base. 


Section IV 
OPERATION 


23. TO PLACE THE HOWITZER IN FIRING POSITION 
(fig. 47). | 
a. Uncouple the lunette from the pintle of the prime mover and 
lower the trails. 


b. Loosen the adjusting straps on the traveling covers, unfasten 
the snap hooks, and remove the covers. 


c. Remove the sighting equipment chest from the trails and place 
the sighting equipment in position on the sight brackets. 

d. Set both hand brakes (fig. 40). 

e. Unlock the trail traveling lock by releasing the lock lever (fig. 
48). 

f. Remove the trail lock pins (fig. 35) which hold the trails in 
either closed or open position. 

g. Usethe handspikes inserted in the handspike sockets at the ends 
of the trails and spread the trails to approximately parallel position. 

h. Release the cradle lock handle (fig. 23). Elevate the cradle 
approximately 2 inches to permit the firing base to be lowered until it 
is latched by the firing base lock plunger on the bottom carriage. 

i. Place the handspike in the handspike socket on the wheel car- 
rier (fig. 49). Push down the wheel latch lever plunger (fig. 43) and 
move the wheel latch lever to a position toward the carriage. This 


operation withdraws the wheel latch bolt, thus permitting the wheel 
carrier to be revolved by using the handspike as a lever until the 
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Figure 47 — Carriage Coupled to Prime Mover 
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Figure 50 — Operating Traversing Handwheel 


firing base of the carriage rests upon the ground. Then immediately 
return the wheel latch lever to a position near the wheel in order to 
engage the wheel latch bolt which secures the wheel carrier in firing 
position. Тһе foregoing instructions must be applied to each wheel 
carrier in order to place the howitzer in firing position. 

j Use the handspike to spread the trails to their open position 
and insert the trail lock pins. 
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Figure 51 — Operating Elevating Handwheel 


24. PRIOR TO FIRING. 


a. Prior to firing, inspect the bore and breech to. see that по dirt 
or foreign material has accumulated. If there is foreign matter іп 
the bore, clean the bore thoroughly and wipe it dry. Normally, the 
bore should be wiped or cleaned to remove the coating of oil applied 
after the previous firing. 


b. Check the oil in the recoil mechanism by examining the posi- 
tion of the oil index (fig. 15). Proceed to establish the correct 
amount (par. 38). Тһе howitzer must not be fired until it is certain 
that the correct amount of oil is in the recoil mechanism. Inspect to 
see that there is no leakage of oil. 

€. Check to see that the howitzer slides appear clean and well 
lubricated. 


25. TO CHECK LIQUID IN RECOIL CYLINDER. 


a. Examine the position of the oil index (fig. 15). If an insuf- 
ficient amount of oil reserve is indicated, proceed to establish the 
correct amount as outlined in paragraph 38 f. If an excess amount 
of oil reserve is suspected, proceed to establish the correct amount 
as outlined in paragraph 38 b (1). In case the oil index fails to 
function, a correct oil reserve should be established as outlined in 
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Figure 52 — Firing Howitzer With Lanyard 


paragraph 38 f. Тһе howitzer will not be fired until the responsible 
personnel are absolutely sure that the correct amount of oil is in the 
recoil mechanism. 


26. TO TRAVERSE (fig. 50). 


а. То traverse the howitzer from left to right, the traversing 
handwheel is turned clockwise; to traverse from right to left, the 
traversing handwheel is turned counterclockwise. The traversing 
handwheel is located on the left side of the carriage. 


27. TO ELEVATE (fig. 51). 


a. То elevate the muzzle of the howitzer, the elevating hand- 
wheel is turned clockwise; to depress the muzzle, the elevating hand- 
wheel is turned counterclockwise. "The elevating handwheel is lo- 
cated on the right side of the carriage. 


28. TO LOAD AND FIRE. 


a. First open the breech mechanism. Grasp the operating handle 
(figs. 6 and 7). Press down to release the handle from its catch and 
swing the operating lever to the right and rear, opening the breech- 
block. | 
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b. Enter the projectile at the rear of the breechblock. Push the 
round forward as far as it will go, being careful to avoid striking the 
fuze of the projectile against any portion of the weapon. 


с. Close the breech mechanism by swinging the operating lever 
to the front and left until it is again latched to the breech ring. 


d. Тһе howitzer may be fired by a lanyard (fig. 52) attached to 
the lower end of the trigger shaft lever arm. То fire, the lanyard is 
pulled to the rear. 'The lanyard must be pulled from a sufficient 
distance to the rear to avoid being hit by the recoil action. 


29. TO UNLOAD. 


a. Should it be necessary to remove an unfired round, open the 
breech mechanism and the extractor will partially remove the shell. 
Grasp the shell case and remove it entirely. 


b. To remove a stuck projectile, use the Unloading Rammer М2. 
Тһе rammer is inserted into the bore until the head encloses the fuze 
and comes into contact with the projectile. Тһеп push and, if neces- 
sary, tap the rammer lightly until the round is dislodged and can be 
pushed out of the breech. 


c. If the extractor has ejected the cartridge case but not the pro- 
jectile, fill the chamber with waste, close the breechblock, and dis- 
lodge the projectile by pushing or lightly tapping the unloading 
rammer as described above. Then open the breech and remove the 
waste and the projectile. 


30. TO PLACE THE HOWITZER IN TRAVELING POSITION. 


a. Remove the telescope sights and place them in the sighting 
equipment chest. 


b. Open the breech and check the barrel making sure that no 
live shell remains and that no foreign matter is in the barrel. 


c. Withdraw the trail lock pins and insert them in the rear hole. 


d. Close the trails to approximately parallel position by using 
the handspikes inserted in the trail handspike sockets. 


e. Release the hand brake levers. 


f. Push down the wheel latch lever plungers and move the wheel 
latch lever toward the carriage (fig. 43). This will release the wheel 
latch bolt, thus permitting the wheel carrier to be revolved into 
traveling position. This revolving operation is done by inserting the 
handspike into the handspike socket on the wheel carrier (fig. 49) 
and rotating the wheel carrier toward the rear until the wheel carrier 
comes in contact with the wheel latch stops. Then move the wheel 
latch lever toward the wheel to engage the wheel latch bolt. Тһе 
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RA PD 69175 


Figure 53 — Putting Front Traveling Cover in Place 


RA PD 69293 


Figure 54 — Putting Rear Traveling Cover in Place 
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RA PD 69174 
Figure 55 — Howitzer and Carriage With Covers in Place 
! 


foregoing operation is performed on both wheel carriers to place the 
howitzer in traveling position. 

g. Release the firing base lock by stepping on the firing base 
lock pedal in front of the bottom carriage. Swing the firing base up 
until it comes in contact with the firing base positioning stops. 

h. Release the traveling lock lever under the cradle (fig. 23) 
and move the lever- down to bring the traveling lock pin into proper 
position. Turn the traversing handwheel to bring the howitzer into 
central position. Turn the elevating handwheel and depress the 
cradle to the point where the traveling lock pin engages in the connec- 
tion on top of the firing base. Traverse the cradle slightly to the left 
until it comes to a stop. Raise the traveling lock lever to a position 
parallel with the cradle, making sure that the turnbuckle goes through 
the hole in the traveling lock lever. Turn the turnbuckle to a right- 
angle position to complete the operation. 

i. Use the handspikes to bring the trails to a closed position. 

j. Insert the trail lock hook into the trail lock loop and press 
down on the trail lock lever. This will draw the trails firmly together 
and lock them. 

NOTE: On some carriages not equipped with a spring latch on 
the trail traveling lock, it will be necessary to insert the cotter pin 
through the trail lock lever and the trail connection bracket. 
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k. Secure the sighting equipment chest in position on the trails. 


l. Place the traveling covers in 'place. Put on the tube cover 
over the muzzle, end first, and pull it back snug (fig. 53). Put on 
the rear cover over the breech making sure that the breechblock 
operating handle is in its pocket in the cover. Pull the cover up 
firmly (fig. 54). Fasten the snap hooks on the rear cover to the 
loops on the front cover and pull the adjusting straps up tightly 
(fig. 55). 


m. Attach the carriage to the prime mover. 


31. TO BRAKE. 


a. То set the mechanical brakes, simply grasp the hand brake 
lever (fig. 40); press down on the plunger with the thumb and pull 
the hand brake lever toward the rear. 'This should be done while 
standing behind the wheel carriers. Releasing the plunger permits 
the lower end of the plunger to engage the teeth in the hand brake 
Tever rack, thus holding the brake in either “set” or “off” position. The 
foregoing operation is performed on both wheel carriers. 


Section V 
LUBRICATION 


32. LUBRICATION ORDER. 


a. War Department Lubrication Order No. 129 (fig. 56) (formerly 
referred to as War Department Lubrication Guide No. 129) prescribes 
first and second echelon lubrication maintenance. Lubrication to be per- 
formed by ordnance maintenance personnel is covered іп ТМ 9-1326. 


b. A Lubrication Order is placed on or is issued with each item of 
materiel, and is to be carried with it at all times. In the event the 
materiel is received without a Lubrication Order (formerly referred to 
as War Department Lubrication Guide Мо. 129), the using arms shall 
immediately requisition a replacement from the Commanding Officer, 
Fort Wayne Ordnance Depot, Detroit 32, Michigan. 


c. Lubrication instructions on the Lubrication Order are binding 
on all echelons of maintenance and there shall be no deviations from 
these instructions. 

33. DETAILED LUBRICATION INSTRUCTIONS. 


a. Lubricants are prescribed in the *key" in accordance with three 
temperature ranges, “above +32 F,” “from 4-32 F to ОЕ,” and “below 
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OF.” When to change to lubricants prescribed for a different range is 
determined by maintaining a close check of the performance of the 
materiel during the approach of anticipated prolonged periods of lower 
or higher temperatures. Because of the time element involved in pre- 
paring for operation at lower prevailing temperatures, a change to 
lubricants prescribed for the next lower range will be undertaken the 
moment movement becomes sluggish. Ordinarily it will be necessary 
to change lubricants only when expected air temperatures will be con- 
sistently in the next higher or lower range, unless malfunctioning oc- 
curs sooner due to lubricants being of improper consistency. 


b. Lubrication Equipment. 

(1) Each piece of materiel is supplied with lubricating equipment 
adequate to maintain the materiel. Be sure to clean this equipment 
both before and after use. Operate lubricating guns carefully and in 
such manner as to insure a proper distribution of the lubricant. If 
lubricating fitting valves stick and prevent the entrance of lubricant, 
remove the fitting and determine cause. Replace broken or damaged 
lubricators. If lubricator cannot be replaced immediately, in order to 
prevent the entrance of dirt, cover hole with tape as a temporary ex- 
pedient. If oil lines become clogged, disassemble the line and remove 
the obstruction. 

(2) Lubricating fittings, grease cups, oilers, oilholes, and plugs are 
readily identifiable by a 34-inch red circle. 

(3) Wipe lubricators and surrounding surface clean before apply- 
ing lubricant. Where relief valves are provided, apply new lubricant 
until the old lubricant is forced from the vent. Exceptions are specified 
in notes or on the lubrication guide. Metal surfaces on which a film 
of lubricant must be maintained by manual application will always 
be wiped clean before the film is renewed. 


€. Service intervals specified on the Lubrication Order are for nor- 
mal operating conditions and continuous use of the materiel with fre- 
quent firing. Reduce these intervals under extreme conditions such as 
excessively high or low temperatures, prolonged periods of traveling or 
firing, continued operation in sand or dust, immersion in water, or ex- 
posure to moisture, any one of which may quickly destroy the protec- 
tive qualities of the lubricant and require servicing in order to prevent 
malfunctioning or damage to the materiel. 


d. Cleaning. 

(1) Unless otherwise specified, use dry-cleaning solvent, or Diesel 
fuel ой to clean or wash all metal parts, whenever partial or total dis- 
assembly is undertaken or when renewing the protective lubricant film 
on exposed metal surfaces. Flushing of gear cases and bearing hous- 
ings will not be undertaken unless inclosed mechanism is first disas- 


55 


96 


— 96 Әпбіі 


| TIEN D| | m 
WAR DEPARTMENT (O LUBRICATION ORDER 


ORDNANCE DEPARTMENT 


CARRIAGE, HOWITZER, 105-mm, 


$ HOWITZER, 105-mm, M3 š 


M3 and M3A1 


SNL С.50. 
Clean fiHings before applying lubricant. Lubri- 
cate after washing. 


Reduce intervals under severe operating condi- 
tions. 


ае бана © interval 
Recoil Slides (Some madhi OG 2W 
(See Note 


Firing Base Trunnion OG 2W 
arings 


Traversing Gear Case OG M 
[For dasssembly, see ORD. Note, 


Traversing Arc and Pinion OE D 
Clean and oil 


Wheel Bearings WB 6M 
à 


Remove, clean and repaci 


Wheel Carrier Bearing OG M 


For detailed i refer to ТМ 9-326. 


To clean parts, uso SOLVENT, dry-cleaning, or 
OIL, fuel, Diesel. Swab bore with a solution of 1/3 
pound of SODA, ash, to each gallon of warm 
water, or with a thick suds of issue soap and 
warm water. Rinse with clear water and dry 
thoroughly before oiling. 


D OE Bore 
Daily and after firing, clean and өй 


D RS Recoil Cylinder Fill 
Check daily and before firing 
Cap. 3 på 

2W OG Firing Base Trunnion 

Bearings 

2W OG Trail Hinge Pin 

M OG Wheel Carrier Bearing 

6M WB Wheel Bearing: 

E Remove, clean and төресі 

|^ 6M OG Brake Camshaft Bearing 

[Remove plug, insert fitting) 

2W ОС Pintle Pin 


LV£W аму EIN S39vImiv) UIZLIMOH WW-SOL (МУ EW UIZLIMOH WW-SOL 


се 
906-6 WL 


4S 


19p4Q uonporiqn] 


Brake Camshaft Bearing OG 6M 9 


(Remove plug. insert fitting 


Bas M OG Elevating Gear Case 


[For disassembly, see ORD. Note] 


2W OG Elevating Handwheel Shaft 
Bracket Bearing 


2W OG Cradle Trunnion Bearing 
(Some models, fitting inside) 


OE Elevating Arc and Pinion 
Clean and ой 


Trail Hinge Pin OG 2W 


Elevating Pinion Shalt OG M 
End Bearing 


Traversing Handwheel OG 2W 


Shalt Bracket Bearing OE Trail Lock Latch 


OG Drawbar Lock 
(Some models) 


OG Drawbar Bearing 
(Some models) 


Cradle Trunnion Bearing OG 2W 
(Some models, fitting inside) 


Breech and Firing OE D 
nism 
Daily and after firing, clean and ой 


—— MTES—— 


— —KEY ——— RECOIL SLIDES—if Gittings not provided, daily and before fir. 


ing retract sleigh, clean and ой with ОЕ, 
LOWEST ANTICIPATED AIR TEMPERATURE 
о она above +32° F. |+32° F. to 0° F.| below 0° F. 


OIL CAN POINTS—Daily, lubricate Flexible Joints, Handwheel 
Handles, Broke. Linkage, Locks, Letches, Turnbuckles, Equili- 
brator Trunnions, Equilibrator Sleeves, Recoil Indicator, ete. with 

OED eis [ sum | me | m ] * 

овоз: OD EOS wa | E 

WB—GREASE, general purpose, No. 2--АЙ temperatures 

RS—OIL, recoil, special—All temperatures 

PS—OIL, lubricating, preservative, special 


COLD WEATHER: For lubrication and Service below 02Ғ., refer to OFSB 4-5. 


DISASSEMBLED PERIODICALLY BY ORONANCE PERSON. 
NEL—Elevating and Traversing Gear Cases. (Refer to TM 9- 
1326.) 


Copy of this Lubricotion Order will be corried with the materiel 
ot olf times. These lebricolion iastrection: ore binding on oll 
echelons of mointenonce. 

By Order of the Secretory of War: 
G. C. Marshall, Chief of Staff. 


Ке. 12009719 morer p E owoc 


RA PD 22593 
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sembled in order to insure complete removal of the solvent prior to 
application of lubricants. Use of gasoline for this purpose is pro- 
hibited. Dry all parts thoroughly before lubricating. 

(2) Care must be taken when cleaning oil and grease compart- 
ments to insure the complete removal of all residue or sediment. Dirt 
or other foreign matter should not be allowed to drop into any of the 
lubricating compartments. 

(3) Operating personnel are cautioned when cleaning the gun to 
refrain from playing water from the high-pressure hose directly against 
the trunnion bearings, since this will result in water entering into the 
bearings, causing nonfunction of the operating parts. 

(4) Swab the howitzer bore immediately after firing, while the 
tube is still hot, and daily thereafter on the following 3 days with a 
solution of one-half pound of soda ash to each gallon of warm water. 
Rinse thoroughly with clean water and dry thoroughly before oiling. 


34. LUBRICATION OF INDIVIDUAL UNITS AND ASSEM- 
BLIES. 


a. 'The following instructions supplement those notes on the 
Lubrication Order which pertain to lubrication and service of in- 
dividual units and assemblies. 

(1) Кесоп. SLIDES. If no fittings are provided to lubricate the 
slides, daily and before firing, retract the sleigh, clean and oil with 
engine oil SAE 30 above +32 F, SAE 10 from +32 F to ОЕ; special 
preservative lubricating oil below 0 F. 

(2) WHEEL BEARINGS. Every 6 months, remove bearing cone 
assemblies from hub. Wash bearings, cones, spindle, and inside of 
hub, and dry thoroughly. Do not use compressed air. Inspect bear- 
ing races and replace if damaged. Wet the spindle and inside of hub 
and hub cap with general purpose grease No. 2, to a maximum thick- 
ness of one-sixteenth inch only, to retard rust. Lubricate bearings 
with general purpose grease No. 2 with a packer, or by hand, kneading 
lubricant into all spaces in the bearing. Use extreme care to protect 
the bearings from dirt, and immediately reassemble and replace 
wheel. Do not fill hub or hub cap. Тһе lubricant in the bearing is 
sufficient to provide lubrication ufitil the next service period. Any 
excess might result in leakage into the drum. Adjust bearings in ac- 
cordance with instructions in paragraph 70 b (4). 

(3) Ош Сам Points. Daily, lubricate flexible joints, handwheel 
handles, brake linkage, locks, latches, turnbuckles, equilibrator trun- 
nions, equilibrator sleeves, recoil indicator, etc., with engine oil SAE 
30 above +32F, SAE 10 from +32 Е to OF; special preservative 
lubricating oil below 0 F. 

(4) DISASSEMBLED PERIODICALLY BY ORDNANCE PERSONNEL. 
Traversing gear case and elevating gear case: Every 6 months, dis- 
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assemble, clean, and lubricate these units with O.D. grease No. 0 
above +32 Е and No. 00 below +32F. It is essential that the old 
lubricant be completely removed from the housing and enclosed parts. 
When replacing the bearings, repack each separately with O.D. grease, 
No. 0 above +32 F. Fill gear case two-thirds full and coat gears with 
lubricant. 


35. REPORTS AND RECORDS. 


a. Report unsatisfactory performance of materiel to the ordnance 
officer responsible for maintenance 


b. Maintain a record of changes іп lubricants and recoil oils in 
the Artillery Gun Book for the materiel. 


Section VI 


CARE AND PRESERVATION 


36. GENERAL. 


a." It is vitally important that all parts of the materiel be kept in 
proper condition for immediate service. All moving parts must be 
properly lubricated at all times, and extreme care must be exercised 
in following the lubrication instructions outlined in chapter 2, section 
V. It is also necessary that frequent inspections be made to insure 
that the lubricant used is reaching the place for which it is intended. 


b. Rapid deterioration of the mechanisms and painted surfaces 
is caused by rust, dirt, grit, gummed oil, water, and other foreign mat- 
ter, and great care must be used to guard against such conditions. 
Rust should be removed from bearing surfaces with crocus cloth 
which is the coarsest abrasive to be employed by the using arms for 
this purpose. All bearing surfaces and exposed gears should be clean 
and kept free from dirt, grit, etc. Wiping rags and dry-cleaning sol- 
vent are for this purpose. Nonbearing surfaces should be cleaned 
with water, but great care should be exercised that no water is forced 
into the enclosed bearings on the carriage. 


€. Should a shell burst near the howitzer, be sure, before firing the 
next round, that the weapon has not been dangerously damaged. 
Serious damage should be reported to the ordnance officer. 

d. When not in use, the howitzer must be protected by covers. 

e. When the weapon is to be unused for a considerable time, the 
bore, breech mechanism, and unpainted metal surfaces should be 
cleaned with dry-cleaning solvent and the surfaces coated with light 
rust-preventive compound. For complete storage instructions, see 
chapter 6. 
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37. HOWITZER. 

fa. Bore. 

(1) Before firing the howitzer, the barrel and breech mechanism 
should be inspected for cleanliness and excess oil and to see that the 
bore is free from obstruction. 'The bore should not be lubricated just 
prior to firing. Waste, rags, or other material must not be placed in 
the bore to prevent the entrance of dust and dirt as such material 
collects moisture. Covers are provided for the purpose of keeping 
the bore and breech mechanism free from dirt and moisture. 

(2) During firing, a cannoneer should examine the bore and 
chamber between each loading and remove portions of the powder 
bags or unburned powder that might remain. Тһе presence of such 
particles may prevent loading and might cause damage to the piece. 
Whenever the rate of firing permits, and at least once every hour dur- 
ing firing, the bore and chamber must be swabbed with clean water 
апа a sponge. Тһе chief purposes of swabbing the bore and chamber 
during the firing period are to flush out the primer salts and powder 
residue, as well as to lower the temperature of the barrel. Тһе latter 
will decrease the rate of erosion. Тһе bore must be dried subsequent 
to swabbing. 

(3) As soon as possible after firing, the bore must be washed with 
solution of one-half pound of soda ash to each gallon of hot water. 
If soda ash is not available, a washing solution of hot soapy water 
may be used. In either case, use of cleaning solution will be followed 
by a thorough rinse with clean water. Cleaning of the bore is ac- 
complished by means of a swab of burlap wound around the end of 
the bore cleaning brush. Мо attempt should be made to remove cop- 
per fouling. When all powder fouling has been removed, swab the 
bore with clear water and dry thoroughly with clean burlap or 
cloths. Apply a coating of engine oil, either SAE 10 ог SAE 30, 
depending upon the temperature. The cleaning process must be re- 
peated on successive days until there is no evidence of sweating. The 
purpose of cleaning after firing is to remove all traces of residue and 
primer salts. The latter causes corrosion. А clean bore is indicated 
by a uniform gray appearance. Мо attempt should be made to ob- 
tain a bright, polished appearance because the use of abrasives dam- 
ages the bore. 

b. Breech Mechanism. 

(1) Keep this mechanism clean and well lubricated. Тһе clean- 
ing solution will be the same as used on the bore. Immediately after 
firing has been completed, disassemble the mechanism for cleaning 
and oiling. 

(2) The leveling plates should be protected. Tools or other arti- 
cles will not be placed upon them. In case of injury to the leveling 
plates, repair must be made by ordnance personnel, 
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(3) A steel hammer must never be used directly on any part of 
the mechanism. А hardwood block buffer should be interposed or a 
copper or plastic hammer or bronze drift used. 

(4) Constant care must be taken to detect any cutting or abra- 
sions on the breechblock and breech recess. If the mechanism does 
not operate smoothly, it should be disassembled and inspected. Report 
to the ordnance officer any scoring or bruising of the breechblock or 
breech recess. 


c. Firing Lock. 

(1) Тһе parts require the same attention as the breech mecha- 
nism. "Therefore, frequent disassembly for the purpose of cleaning 
and oiling is required. 

(2) Fouling of the firing pin, or the use of a thicker oil than 
authorized, will cause absorption of the energy of the firing spring 
and may result in misfire. “This is especially true in cold weather. 

(3) Тһе firing pin should be examined after each firing period 
in order to anticipate the necessity for replacement. 


38. RECOIL MECHANISM. 


a. General. Whenever the barrel is removed, the recoil cylinder 
rear head should be removed in order to clean the rear exterior of 
the recoil cylinder and to inspect for excess oil leakage. At this 
time; the rear head should be thoroughly cleaned and the relief valve 
should be lubricated and checked for correct functioning. 


b. Operations Prior to Firing. 


(1) Before firing, the reserve oil should be extracted until an 
insufficient reserve is indicated; then a full reserve should be estab- 
lished by inserting oil until the oil index is out and flush with the 
front face of the recuperator cylinder front head. (Тһе contents of 
1/ oil screw filler will approximately fill the mechanism.) 

(2) Тһе recoil cylinder heads, the filing and drain plug hole, 
and the oil index recess should be examined for oil leakage. Тһе 
presence of a few drops of oil at any of these places is to be expected, 
but if there is an undue leakage the piece must not be fired and the 
condition should be reported to the ordnance personnel, 


(3) The howitzer sleigh slides should be examined to make sure 
they are well lubricated. 


€. Observations During Firing. 


(1) During firing, the recoil mechanism should be maintained at 
full reserve and the slides kept clean and properly lubricated. 

(2) Тһе chief of section should constantly observe the behavior 
of the recoil mechanism in firing, making sure that the howitzer 
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ой FILLING 
RELEASE PLUG 


i 


RECOIL INDICATOR 
BRACKET ASSEMBLY 


RA PD 2 RA PD 69269 


Figure 57 — Removing Filling Plug Figure 58 — Oil Release in Position 
in Filling Plug 


recoils the prescribed distance and returns to battery smoothly and 
without shock. 


(3) Тһе chief of section should check that the leakage of oil 
from the filling and drain hole, oil index recess, and the front of the 
recoil cylinder is not excessive. 


d. Oil Reserve. Firing should not be undertaken with an excess 
or lack of reserve oil. 'The amount of oil reserve in the system is 
shown by the position of the oil index with reference to the extension 
on the oil index follower on the recuperator cylinder front head as 
follows: 

(1) No RESERVE. Тһе oil index (fig. 15) will be withdrawn 
into the recess. 

(2) FULL RESERVE. Тһе end of the oil index is out and is 
flush with the extension on the oil index follower on the recuperator 
cylinder front head. 

(3) Excess RESERVE. Тһе oil index does not of itself show 
when there is an excess of oil reserve as the addition of excess oil 
does not move the index out beyond the oil index follower on the 
recuperator front head. Тһе piece must not be fired with an excess 
reserve, since to do so will permanently damage the recoil mechanism. 
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OIL SCREW FILLER, 
M 


RA PD 22384 


Figure 59 — Filling Oil Screw Filler 


То make sure that there is no excess reserve, proceed as іп sub- 
paragraph b, above. 


e. To Reduce or Exhaust Oil Reserve. In draining the reserve 
oil from the recoil mechanism, provide a clean receptacle of at least 
l-pint capacity. Place the howitzer at zero elevation. Unscrew the 
filling plug, using the ratchet wrench and the ¥2-inch socket (fig. 58). 
Assemble the oil release into the filling hole (fig. 59). Тһе reserve 
oil will spurt out in a stream and suddenly drop at right angles to 
the flow. At this point, the flow of oil should be stopped by un- 
screwing the filling and drain valve release. It will be noted that 
the oil index has moved out of sight. If the oil index has not moved, 
tap it gently with a small piece of wood as it may be bound by the 
index packing. 


f. To Establish a New Oil Reserve. 


(1) Fill the oil screw filler with special recoil oil (fig. 60). While 
holding the filler nozzle up, give the filler screw a turn or two until a 
small amount of oil runs out in order to expel all air from the filler 
(fig. 61). Screw the nozzle of the filler into the filling hole and give 
the handle an additional turn to force out any air in the filling hole. 
Tighten the filler. Operate the filler with both hands to avoid forcing 
it to one side and possible breakage of the threaded nozzle (fig. 61). 
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Kasa: 


x ; 
| RA PD 22385 


Figure 60 — Eliminating Air From Oil Screw Filler 


When the index shows full reserve, remove the filler and install the 
filling plug. 
(2) When the oil index has reached its extreme outward position, 


that is, flush with the extension on the oil index follower, a full oil 
reserve is present in the mechanism. 


(3) In the event that oil index does not move into position after 
filling the system with reserve oil, the ordnance maintenance com- 
pany should be notified. 

(4) In emergency, if the oil index fails to register, the reserve oil 
in the system should be drained. 'The flow and sudden stoppage of 
` the oil will prove that the mechanism is serviceable. Refill the 
mechanism with 1; screw filler of oil. 

(5) Remove the oil screw filler and replace the filling plug. 

(6) Proceed to fire the piece. 


g. Nonfunctioning of Oil Index. 


(1) If the oil index does not register when oil is being injected, 
an excess reserve may result. 'This excess reserve is dangerous, since, 
during recoil, the control rod will jam, resulting in damage or destruc- 
tion of the recoil mechanism. 


(2) Ifthe index does not move out when oil is added (or in when 
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RA PD 69239 
Figure 61 — Operating Oil Screw Filler — Filler Inserted in Position 


oil is being extracted) the packing around the index may be too tight 
or the index may be broken or frozen in place. 


(3) То attempt to free the oil index, place the howitzer at zero 
elevation; then drain all the oil reserve. Establish a new oil reserve, 
tapping the index lightly at each turn of the filler handle. If the 
index does not move out after about half the capacity of the filler has 
been injected, something is wrong with the mechanism and it should 
be reported to the ordnance officer for repair. Should it work prop- 
erly after the above operation, the reserve oil supply should be in- 
jected and drained off about three times to insure that the index is in 
working condition. 


h. Use of the Recoil Mechanism іп an Emergency. Іп an 
emergency, it may be necessary to fire a howitzer on which the oil 
index is not operating. Тһе procedure is to place the howitzer at zero 
elevation, insert oil release, and extract all the reserve oil. Refill the 
mechanism with one-half capacity of the screw filler. After assem- 
bling the filling and drain plugs, firing may proceed until the howitzer 
returns to battery with a shock. Shock indicates that heat has ex- 
panded the oil and that some of the reserve must be released. If the 
howitzer fails to return or is slow to return to battery, more reserve 
oil should be added. If the mechanism is losing oil through leakage 
around packing, firing may continue until the howitzer does not return 
to battery. 
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i. Recoil Oil 


(1) The recoil mechanisms use special recoil oil at all tempera- 
tures. Care must be taken not to use other than that prescribed. 


(2) Water must not be introduced into recoil mechanisms that 
use oil. 


(3) Exposure of recoil oil in an open can may result in accumu- 
lation of moisture. Condensation in a container partly filled with 
oil, or pouring from one container to another which has moisture on 
its inner walls, results in moisture being carried along with the oil 
into recoil mechanisms. 


(4) Itis advisable that recoil oil be tested for water. Use a clean 
glass bottle of 1-pint capacity filled with recoil oil. Тһе oil should be 
allowed to settle. If water is present, since it i$ heavier than oil, it 
will sink to the bottom. With the bottle slightly tilted, drops or 
bubbles will form in the lower portion. Invert the bottle and hold 
to the light. Drops or bubbles of water, if present, may be seen slow- 
ly sinking in the oil. If the oil has a cloudy appearance, the cloudi- 
ness may be ascribed to particles of water. Another test is to heat a 
shallow pan of oil to boiling. Water in the oil will appear on the 
surface as minute bubbles. This test will disclose water not deter- 
minable by the settling test. Should either of these tests show water, 
the oil on hand should be turned in. 


(5) The transfer of recoil oil to a container not marked with the 
name of the oil may result in the wrong oil getting into recoil mecha- 
nisms, or in the use of recoil oil for lubricating purposes. Recoil oil. 
must not be put into any container not marked with the name of the 
oil. 

(6) Recoil oils should not be left in open containers or subjected 
to excessive heat. 


(7) Тһе greatest care must be taken with recoil oils to exclude 
moisture and dirt. 


(8) Do not mix recoil oils with any other type of oil. 


39. CARRIAGE. 


a. General. Careful attention should be given to cleaning and 
lubricating the carriage. Bearing surfaces, revolving parts, springs, 
gear teeth, screw threads, and exterior parts must be kept clean and 
free from dirt or grit. Loose parts will be tightened, broken parts re- 
placed. In disassembly and assembly operations, precautions must be 
taken to prevent the entry of foreign matter into the mechanisms. 
Тһе carriage should be given a general inspection during each lubri- 
cation operation. 
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b. Brakes. 


(1) Brake adjustment should be checked at regular intervals to 
insure sufficient braking power when the brakes are "set, апа to 
avoid drag caused by improper adjustment. Brake adjustment of the 
howitzer carriage is accomplished by rotating the brake shoe adjust- 
ing wedge which extends outside the brake housing plate. Тһе out- 
side end of the adjusting wedge is machined with a square for turning 
with a wrench. 'The correct procedure for adjusting the brakes is as 
follows: Set brake lever at full-released position; place the carriage 
in firing position; adjust the brake adjusting wedge until a drag is felt 
on the wheel; then back off just enough so that the brake does not 
drag. Brake must be cold when making adjustment. 

(2) Moving parts should be carefully lubricated according to in- 
structions in chapter 2, section V. Тһе brake cam and rollers are 
lubricated through a button head fitting. Lubrication must be held 
to the correct amount to keep the brake lining from becoming 
saturated with oil or grease. This condition will demand heavy brake 
lever pressure and the replacement of brake linings prematurely. 
Molded lining may be cleaned with dry-cleaning solvent to remove 
oil or grease. 

(3) Should corrosion be found on any of the brake mechanism 
parts it should be removed carefully. 

(4) Brake lining which is worn to the point of unserviceability 
should be reported to ordnance personnel for replacement. If brake 
linings show evidence of uneven wear, report the matter to ordnance 
personnel. 


c. Wheels. 


(1) Wheel bearings should be adjusted to prevent brake drag 
due to loose bearings. 


(2) Roller bearings in the wheel hubs should be examined every 
6 months when in service, or after 6,000 miles, whichever comes 
sooner, washed in dry-cleaning solvent, and hand-packed with No. 2 
general purpose grease. The same procedure should be followed after 
immersion in water, as this grease is soluble in water. The hub should 
also be cleaned but not packed. All lost motion should be eliminated 
(without binding the bearings) by means of the slotted nuts on the 
wheel carrier (fig. 42) and on the spindle. 'The wheel should be 
mounted on the spindle and the nut on the end of the spindle tightened 
until there is a slight drag as the wheel is rotated. 'This makes certain 
that the bearings are fully seated. "Then back off the nut until the 
wheel turns freely. This adjustment is obtained normally by tighten- 
ing the wheel spindle nut with a wrench having an 8-inch handle and 
then backing off the nut to the nearest castellation. The adjustment 
should be checked by placing a bar between the raised tire and the 
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ground, at the same time holding one finger on the cage of the outer 
bearing. When, in working the bar up and down, a barely perceptible 
shake is felt, and the wheel will rotate when given a slight spin, the 
adjustment is correct. 


d. Tires. 


(1) Tires should be kept inflated at a pressure of 30 pounds per 
square inch. 


NOTE: Тһе pressure stamped on the tires should be disregarded. 


(2) Every 6 months the tires should be removed from the wheels. 
Тһе rims should be cleaned of rust or dirt with emery cloth, and 
painted. Use rust-inhibitive synthetic primer. 

(3) To insure that the pressure is correct, the tires should be in- 
flated to 30 pounds pressure and checked before towing the piece, 
since over or under inflation greatly shortens the life of the tire. Be- 
fore a tire is installed on the wheel, make a check to insure that the 
tire is free from dirt inside; make sure it is mounted correctly, and 
that it runs true. Do not wash the wheels when the tires are deflated. 


40. CLEANING, ABRASIVE, AND PRESERVING MATERIALS. 


a. Тһе following cleansers, abrasives, and preservatives are re- 
quired for use with this materiel. See TM 9-850 for detail in- 
formation. 


(1) CLEANERS AND ABRASIVES. 


BURLAP, jute (8 oz, PAPER, lens, tissue 

40 in. wide, yard) PATCHES, cut (canton flannel) 
CLOTH, crocus REMOVER, paint and varnish 
CLOTH, emery, No. 00 SOAP, castile 
CLOTH, emery, No. 0 SOAP, liquid, lens cleaning 
CLOTH, emery, No. 1 SOAP, saddle 

. CLOTH, wiping, cotton, mixed SODA ASH 

(sterilized ) SOLVENT, dry-cleaning 
PAPER, flint, class B, No. 1⁄2 SPONGE, natural 
PAPER, flint, class B, No. 1 WASTE, cotton, colored 
PAPER, flint, class B, No. 2 WASTE, cotton, white 

(2) PRESERVING MATERIALS. 
COMPOUND, rust-preventive, OIL, neat’s-foot 

light NAPTHALENE, flake 
GREASE, graphited, light OIL, engine, SAE 10 
GREASE, lubricating, special OIL, engine, SAE 30 
OIL, lubricating, preservative, OIL, linseed 

light : 
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41. PAINTS. 
ENAMETL, synthetic, blue-drab, PAINT, iron hydroxide and iron 


lusterless oxide, ready-mixed 
ENAMEL, synthetic, gloss-red PAINT, stencil, white 
ENAMEL, synthetic, olive-drab, PRIMER, synthetic, ground 

lusterless PRIMER, synthetic, rust-inhibi- 
ENAMEL, white tive (bare metal) 
LACQUER THINNER, synthetic, enamel, 
LEAD, red, dry olive-drab, lusterless 
MIXTURE, liquid, for red lead ТОКРЕМТІМЕ | 

paint VARNISH, shellac, orange 
PAINT, black, ready-mixed VARNISH, spar, water-resisting 


42. WASHING. 


a. Serious damage to ordnance materiel, in many cases requiring 
repair and replacement of component parts of sighting equipment, 
fire control instruments, and howitzers and carriages has frequently 
resulted from the use of water, steam, or air from a high-pressure hose 
for cleaning purposes. For this reason, operating personnel are cau- 
tioned to prevent water, dirt, or grit from being forced into trunnion 
bearing or trail pin housings, bearing surfaces and gear cases when 
using water, steam or air under pressure for cleaning. 


b. Under no circumstances will a hose, either normal-pressure or 
high-pressure, be used in cleaning any sighting equipment of any fire 
control instruments. Before washing, take off removable sighting 
equipment from the materiel to be cleaned. In cases where it is not 
removable, take care to cover the parts properly. 


Section VII 
INSPECTION AND ADJUSTMENT 
43. PURPOSE. 


a. Inspection of the weapon is vital. Thorough, systematic inspec- 
tion is the best insurance against an unexpected breakdown at the 
critical moment when maximum performance is absolutely necessary. 
Never let materiel run down, keep it in first class fighting condition by 
vigilant inspection. 


b. Inspection is for the purpose of determining by critical examina- 
tion the condition of the materiel, whether repairs or adjustments are 
required, and to insure serviceability and proper functioning of the 
materiel. Its immediate aim is trouble prevention, which includes: 
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(1) Discovering evidence of improper treatment received by 
materiel before delivery to using arms. 

(2) Detecting faulty or careless operation and care. 

(3) Determining when replacement of parts is necessary because 
of ordinary wear, breakage, or defective parts. 


44. GENERAL. 


a. Inspection should always be accompanied by corrective meas- 
ures to remedy any deficiencies or defects found. When properly 
carried out, inspection and necessary corrective maintenance will insure 
the maximum rehabilitation and performance of the materiel. 


b. The results of inspections should be noted in the Artillery Gun 
Book (O.O. Form 5825) by the inspector. Any unusual condition 
which might result in improper operation, damage to materiel, or 
injury to personnel, will be remedied immediately. 


c. Suggestions for improvement in design, maintenance, safety 
and efficiency of operation prompted by chronic failure or malfunc- 
tion of the weapon, spare parts or equipment should be forwarded to 
the Office, Chief of Ordriance, Field Service Division, Maintenance 
Branch, with all pertinent information necessary to initiate corrective 
action. Such suggestions are encouraged in order that other organiza- 
tions may benefit. 


45. INSPECTION ON RECEIPT OF MATERIEL AND SPARE 
PARTS AND EQUIPMENT. 


a. Upon receipt of materiel, it is the responsibility of the officer in 
charge to ascertain whether the materiel is complete and in sound 
operating condition. А record should be made of any missing parts 
and any malfunction, and the condition should be corrected as quickly- 
as possible. 


46. ROUTINE INSPECTION. 


a. In the inspection of the materiel the following general points 
will be carefully noted: 

(1) ARTILLERY GUN Book (O.O. FoRM 5825). At each inspec- 
tion the inspector will examine the gun book to make sure that this 
record has been kept up to date and that all entries have been properly 
made. The gun book record will also serve to inform the inspector as 
to the number of rounds fired, maintenance, seasonal change of lubri- 
cation, and the completed Modification Work Orders. 

(2) LUBRICATION. Lubricating fittings should be properly identi- 
fied with red circle; bearing, sliding surfaces, hinge joints, latches, and 
other movable parts should be clean, free from rust and other foreign 
matter, and well lubricated. Proper seasonal lubricants should be 
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used and materiel should be lubricated at proper intervals. Excess 
oil and grease should be wiped off. Мо dirt or other abrasives should 
be in lubricants. 


(3) NAME PLATES. Lettering on name plates and direction plates 
should be legible. 


(4) SAFETY FEATURES. These should be inspected for func- 
tioning. 

(5) OPERATING MECHANISMS. All operating mechanisms are to 
be inspected for ease of operation, backlash, and sufficient lubrication. 


(6) PaiNTING. If paint has deteriorated or become damaged, 
leaving exposed portions of bare metal, the materiel should be re- 
painted. 


(7) Covers. Inspect covers for weapon and fire control equip- 
ment. 


(8) EQUIPMENT. Accessories, tools, spare parts, and equipment 
should be inspected for completeness and serviceability. 


(9) EXERCISING. Ascertain when weapon was last exercised if 
not fired recently. 


47. GUN TUBE. 


a. Note general appearance of gun bore for wear and deformation 
of lands and grooves, pitting, and pastilles. Examine for evidence 
of powder fouling and rust. Do not confuse coppering of bore with 
powder fouling. Present regulations prohibit the removal of copper 
fouling. А clean bore is not necessarily a shiny bore and might 
frequently have a dull gray appearance. A shiny, polished bore may 
indicate that abrasives have been used in cleaning operations. Examine 
breech ring and gun tube for proper assembly and tightness. Note 
condition of leveling plates; they must be free from burs and scratches. 


48. BREECHBLOCK AND BREECH MECHANISM. 


a. Note general appearance and smoothness of operation. Breech- 
block must open and close without binding. Disassemble breech 
mechanism. Inspect parts for wear, burs and other defects. Parts 
must be clean and properly lubricated. Note whether there are scores 
or burs on breechblock surface, whether screwheads are secure and 
flush with or below surface. 


49. FIRING MECHANISM. 


a. Examine condition and check protrusion of firing pin. Dis- 
assemble and observe whether it is properly lubricated. Firing pin 
must not be broken or deformed and must have sufficient striking 
force to fire primer. Lanyard must be serviceable. 
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a. Тһе following points should be scrupulously observed: 


Parts To Be Inspected in 
Order of Inspection Points To Observe 


Oil. Proper amount of reserve oil. 
Index functions properly. 


Oil free of water after testing as de- 
scribed in paragraph 39. 


Mechanism. Recoils prescribed length. 
Return to battery without shock. 
No fresh oil leaks. 
No excessive leakage. | 
Relief valve in recoil cylinder rear 
head clean and operating. 
Filling hole threads not burred. 


Recoil plug head not rounded -or 
threads stripped. 


Sleigh. Slides clean and properly lubri- 
cated. 
Slides free of burs or scratches. 


51. CARRIAGE. 
a. The following points should be scrupulously observed: 


The carriage as a unit. General appearance. 
A red ring painted around all oil- 
holes and lubricating fittings. 
Lubrication fittings clean and un- 
broken. 
Carriage painted in accordance with 
regulations. 


Elevating mechanism. Operation is smooth and mecha- 

nism is properly lubricated. 

No broken teeth on rack. 

Elevate and depress, and note 
whether the equilibrators and all 
rockers are performing their 
functions properly. 

Тигп the handwheel back and 
forth, and note the amount of 
backlash. . If it exceeds one- 
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Parts To Be Inspected in 
Order of Inspection 


Points To Observe 


quarter turn of the handwheel, 
notify the ordnance maintenance 
personnel. 


Traversing mechanism. Operation is smooth and the parts 


properly lubricated. 


Turn the handwheel back and 


forth, and note the amount of 
backlash. If it exceeds one- 
quarter turn of the handwheel, 
notify the ordnance personnel. 
No broken or chipped teeth on 
rack. 


Cradle. Slides clean and free of burs. 
Cradle lock in good condition. 
Piston rod latch in good condition 


and operating properly. 


Equilibrator. Elevate and depress howitzer. If 


it elevates too hard, equilibrator 
tension may be insufficient. Ad- 
just tension by inserting as- 
sembly bolts, then elevating 
howitzer, loosening set screw 
holding trunnion latch in posi- 
tion, pulling latch back, and 
turning T-shaped trunnion pin 
counterclockwise to increase ten- 
sion or clockwise to decrease 
tension. After adjustment, push 
trunnion pin latch into position 
and tighten screw. 


Brake mechanism. Test the brakes by placing the car- 


riage in firing position. Set the 
brake levers. Note position of 
brake ratchet pawl on brake 
rack. If in last tooth, the brake 
should be adjusted. 


Release the brake levers to the 
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drag. If it drags, back off the 
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that it does not (par. 39 b). 


TM 9-326 
51 


105-MM HOWITZER МЗ AND 105-MM HOWITZER CARRIAGES M3 AND МЗА1 


Parts To Be Inspected in 
Order of Inspection 


Wheels. 


Wheel carrier and latch. 


Tires. 


Firing base, 


Trails. 


Points To Observe 


Condition of the disk and rim 
wheel nuts and note if they are 
set up tight. 

Note whether the rim of the disk 
is deformed. 

Note whether the crown of the tire 
is taking the wear. If worn to 
the left or the right, test aline- 
ment of wheels with a string or 
tape, measuring the horizontal 
distance between the centers of 
the tires on a wheel diameter. 
The maximum allowable varia- 
tion is one-half inch. 

Check wheel bearing adjustment 
by placing a bar under tire and 
lifting up. Only slight move- 
ment or shake should be felt on 
the race of the outer wheel 
bearing. 

Smooth operation from traveling 
position or firing position, 

Wheel latch lever functions 
smoothly and latch bolts seat 
firmly. 

Air pressure of 30 pounds. 

No bad cuts or breaks. 

Even wear all around. 

Valve caps are in place. 

Swings freely up and down. 

Firing base lock functions easily 
when the pedal is stepped upon 
and snaps into position when fir- 
ing base is dropped into firing 
position. 

Note that the trails swing freely 
and that the trail hinge pins are 
properly lubricated. 

Examine the trail connecting lock. 
Note that it performs its func- 
tion properly. 

Examine all supports and brackets 
welded to the trail. 
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52. SIGHTING EQUIPMENT (TELESCOPES, PANORAMIC 
TELESCOPES, ELBOW TELESCOPES, TELESCOPE 
MOUNTS, AND RANGE QUADRANTS). 


a. It is most important in the inspection of instruments to check 
the completeness of the item being inspected. Any missing parts 
should be noted and action should be initiated for immediate replace- 
ment. Note any evidence of improper handling or usage and any 
deficiencies which would tend to cause improper functioning of the 
instrument. Instruments which indicate incorrectly, or do not func- 
tion properly after authorized tests, are to be reported to ordnance 
personnel. 


(1) Check instruments for security on carriage and alinement 
with gun bore. Handwheels and knobs should be checked for ease 
of operation; they should be free from binding and backlash. Clamp 
and wing nuts should be serviceable. Scales should be legible. Check 
for adjustment of telescope mount and serviceability of level vials. 
Instruments should be free from parallax. Field of view should be 
clear and sharp. Note condition of eyeshields and covering caps and 
filters. 


(2) Note condition of optical elements; evidences of chipping, 
fungus, separation, dirt on lenses, prisms, can be observed by looking 
through the instrument. Note condition of horizontal and vertical 
cross lines and scales or reticle. 


(3) Check condition and serviceability of packing cases апа 
accessories. 


b. 'The following points should be checked on the gunner's 
quadrant. Note legibility of scales; condition of and alinement of 
shoes; operation of micrometer knob; serviceability of level vials. 
Check conditions of packing chest. 


Section VIII 
MALFUNCTIONS AND CORRECTIONS 
53. HOWITZER. 


a. Fails To Fire; No Percussion Indicated on Primer. 


Cause Correction 
Broken firing spring. Disassemble firing lock and replace 
Broken or deformed firing pin. broken or deformed parts, 


Breechblock not fully closed. Close breechblock. 
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Cause Correction 


Howitzer out of battery. Check recoil mechanism for proper 
reserve and howitzer slides for 
dirt or obstructions. If cause is 
not found, report malfunction to 
ordnance personnel. 


b. Fails To Fire Until After Several Percussions on the 
Primer. 
Firing mechanism parts not Disassemble firing lock and ex- 
working freely. amine carefully for burs and 
roughened surfaces. Remove 
burs and smooth roughened sur- 
face with crocus cloth, or an oil 
stone refill. Wash parts with 
dry-cleaning solvent to remove 
gummy oil; dry thoroughly and 
lubricate with engine oil before 
assembly. Use SAE 10 from 
+32F to OF, SAE 30 above 
32 Е, or light preservative lubri- 
cating oil below OF. 


Weak firing spring. Replace firing spring. 


c. Fails To Fire When Proper Percussion on Primer Is Ob- 
tained. 


Defective primer. Make at least three attempts to 
fire the primer; then wait 2 min- 
utes, open breech, and replace 
the round, 


d. Fails To Extract Empty Case. 


Broken extractor. Carefully remove the case by oper- 
ating from the muzzle end. Ех- 
amine the edge of the chamber 
for deformation or burs which 
might cause difficult extraction. 
Disassemble mechanism. Re- 
place extractor if necessary. 


54. RECOIL MECHANISM. 


a. Oil Index Projects Less Than Required Distance. 


Loss of reserve oil. Drain the remainder of the reserve 
oil and refill. 
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b. Oil Index Remains Stationary When the Reserve Is 
Pumped in Against Evident Pressure. 


Cause Correction 


The packing is too tight or the Drain off all reserve oil; then add 
index is broken or locked by approximately one and one-half 
some foreign substance. fills of- the oil screw filler. Тар 

the oil index lightly as oil is be- 
ing added. If the oil index still 
fails to function, report the mal- 
function to ordnance personnel. 
In an emergency, firing may 
be continued by following the 
procedure outlined іп  para- 
graph 38 h. 


c. Howitzer Returns to Battery With Too Great a Shock. 


Тоо much reserve oil. Assemble the oil release and with- 
draw oil until the index is one- 
fourth in. When the mechanism 
is cooled off, refill to normal. 


Nitrogen pressure too high. Notify ordnance maintenance per- 
sonnel. 

Loose fitting cylinder head. Notify ordnance maintenance per- 
sonnel. 


d. Howitzer Fails To Return to Battery. 


Insufficient oil reserve. Withdraw the reserve oil. 
Establish a new full reserve. 
Slides dirty or lack lubrication. Clean and lubricate slides. 


Low nitrogen pressure. Notify ordnance maintenance per- 

sonnel. 

Excessive friction in cylinder Notify ordnance maintenance per- 
packing. sonnel. 

Damaged slides, piston rod, or Notify ordnance maintenance per- 
piston. sonnel. 

Loss of nitrogen pressure, either Nitrogen escaping by the floating 
through the recuperator cyl- piston is indicated by an emul- 
inder head or past the float- sified condition of the reserve oil 
ing piston. drained off. If, when proceeding 


to fill the recoil mechanism with 
oil, the oil index does not move 
out and the oil screw works 
easily, the nitrogen pressure 
probably has been lost. Sub- 
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Cause Correction 


stantiate this by an attempt to 
drain the mechanism of reserve 
oil. Oil will not spurt from the 
mechanism unless there is at 
least some pressure. Notify ord- 
nance maintenance personnel. 

Leakage of oil past recoil piston. Remove cap screw in rear head of 
recoil cylinder. Elevate piece 
and allow oil to escape through 
screw opening. 


e. Excess of Oil Leaking Into Front of Recoil Cylinder, or 
Around Oil Index. 


Failure of packings or exces- Notify ordnance maintenance per- 
sive wear. sonnel. 


f. Excess of Oil Leaking Into Filling and Drain Plug Recess. 


Failure of filling valve. Notify ordnance maintenance per- 
sonnel. 


55. CARRIAGE. 


a. Elevating Handwheel Fails To Revolve. 


Dirt or other obstruction on Thoroughly clean teeth on rack 
elevating rack or pinion. and pinion gear. 


Damaged elevating rack or Replace rack or pinion gear. 
pinion. 


Dirt or small objects lodged Elevate howitzer to its maximum 
between equilibrator barrel elevation and remove dirt or 
and tube. other obstructions from equili- 

brator tube. If this does not 
eliminate the trouble, report it 
to ordnance maintenance per- 
sonnel. 


Dents іп equilibrator barrel or Small dents may be removed by 
cylinder. careful filing or with hammer; 
otherwise report the matter to 
ordnance maintenance person- 

nel. 


Broken equilibrator spring. Notify ordnance maintenance per- 
sonnel, who will replace broken 
spring. 
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Cause 


Lack of lubrication. 


Correction 


Lubricate all moving parts thor- 
oughly. 


b. Traversing Handwheel Fails To Revolve. 


Dirt or other small obstructions 
on traversing rack or pinion. 


Damaged traversing rack or 
pinion. 


Lack of proper lubrication. 


Clean teeth on rack and pinion 
gear. 


Replace damaged rack or pinion. 


Lubricate all moving parts thor- 
oughly. 


c. Difficulty in Elevating or Depressing Howitzer. 


Unequal adjustment on one or 
both equilibrators. 


d. Wheel Drag. 
Spindle nut too tight. 


Lack of lubrication. 


e. Loose Wheel. 


Spindle nut too loose. 


Spindle nut cotter pin not in 
position. 


f. No Brakes. 

Broken part in the brake mech- 
anism. 
g. Weak Brakes. 


Worn out brake lining. 


h. Frozen Brakes. 


Moving parts become frozen 
through corrosion and lack 
of lubrication. 


Check adjustment on equilibrators, 
making sure that tension is 
equal. 


Remove cotter pin апа loosen 
spindle nut until wheel revolves 
without undue side play. 

See that wheel bearing is packed 
with proper lubricant. 


Remove cotter pin and tighten 
spindle nut until wheel revolves 
without undue side play. 

Be sure that cotter pin is in posi- 
tion; otherwise the spindle nut 
may turn loose. 


Check brake mechanism and re- 
place broken part. 


Notify ordnance maintenance per- 
sonnel. 


Disassemble brake mechanism and 
thoroughly clean all parts. Lubri- 
cate properly. 
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Section IX 
DISASSEMBLY AND ASSEMBLY 
56. GENERAL. 


a. Incidents of wear, breakage, cleaning, and inspection make 
necessary the occasional disassembly of various parts of the howitzer 
and carriage. 'This work comes under two headings: that which may 
be performed by the battery personnel with the equipment furnished 
and that which must be performed by trained ordnance maintenance 
personnel. 


b. In general, the using arm personnel may do such dismounting 
as is required for the assembling of such parts as are indicated in 
Standard Nomenclature List No. C-50 for battery use. Such dis- 
assembling should be done in the manner prescribed herein. Any dif- 
ficulty which cannot be overcome by the prescribed method must be 
brought to the attention of the ordnance maintenance personnel. 


€. Тһе battery personnel will not attempt to disassemble any part 
of the recoil mechanism not authorized in this manual. They will not 
do any filing on the sighting equipment or on the parts of the howitzér 
other than that outlined in this Technical Manual or the pertinent 
Field Manual. They will not do any filing on any carriage part except 
by order of the officer in charge. 


d. Тһе use of a wrench or screwdriver which does not fit snugly 
on the part should be avoided. It will not only fail to tighten the part 
securely but also will damage the nuts, bolt heads, and screwheads. 
'There is also danger of spreading the wrenches and rendering them 
useless. 

e. After any part has been diassembled, it should be inspected 
and any worn or broken parts replaced. Evidence of undue wear or 
breakage should be reported to the ordnance maintenance personnel. 
Before reassembling, all bearings, sliding surfaces, threads, etc., should 
be thoroughly cleaned and lubricated. Тһе assembly of all sub- 
assemblies should be completed before attempting the assembly of the 
larger mechanisms. 


57. BREECHBLOCK. 
a. Disassembly. 


(1) Remove the flash guard (fig. 62) from the left side of the 
breech ring. 


(2) Raise the detent handle and remove the trigger shaft (fig. 63). 
(3) Open the breech to a point where the index line on the top 
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Figure 62 — Removing Flash Guard From Breech Ring 
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Figure 63 — Raising Detent Handle and Removing Trigger Shaft 
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Figure 64 — Alining Index Lines and Removing Breechblock 
Operating Lever Pivot 
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Figure 65 — Removing Breechblock Operating Lever 
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Figure 66 — Removing Extractor From Breechblock 


of the operating lever coincides with the right edge of the breech ring 
and lift out the operating lever pivot (fig. 64.) 

(4) Slide the breechblock to the right, removing the operating 
lever as soon as the crosshead clears the breech ring (fig. 65). 

(5) Slide the breechblock to the left to clear the extractor and 
remove the extractor*from the breech ring (fig. 66). 

(6) Slide the breechblock to the right and remove it from the 
breech recess. 

(7) Lay the breechblock on its lower face and remove the detent 
spring retaining screw. "The detent spring, detent, and detent handle 
will then come away (fig. 67). 

(8) Rotate the firing lock one-sixteenth turn in either direction 
and withdraw it from the rear of the breechblock (fig. 68). 

NOTE: To remove the firing lock without completely disassem- 
bling the breechblock, raise the detent handle and remove the trigger 
shaft. Тһе firing lock can then be removed as outlined above. 

b. Assembly. 

(1) Insert the detent handle, detent, detent spring, and detent 
spring retaining screw (fig. 69). 

(2) Insert the firing lock into its recess in the breechblock and 


rotate it until the assembly lines on the breechblock and on the firing 
lock are in line. 
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Figure 68 — Removing Firing Lock M13 From Breechblock 
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Figure 69 — Replacing Detent Assembly 


(3) Insert the breechblock into the breech recess and slide it to 
the left to clear the extractor seat. Insert the extractor (fig. 66). 


(4) Slide the bleechblock back to the right to clear the cross- 
head groove. Hold the operating lever parallel with the side of the 
breech ring and place the crosshead in the groove in the breechblock. 


(5) Slide the breechblock into the breech recess far enough to 
aline the operating lever pivot hole in the breech ring with the hole 
in the operating lever. 


(6) Move the lever to aline the index line on the operating lever 
with the side of the breech ring and insert the pivot (fig. 64). 


(7) Close the breechblock. 
(8) Insert the trigger shaft (fig. 63). 


58. FIRING LOCK M13. 
a. Disassembly (fig. 10). 


(1) Pry the trigger fork out of the firing case by inserting a screw- 
driver first through the trigger shaft hole (fig. 70), then from the 
outside of the case. 


(2) Insert the trigger shaft to engage the yoke ends of the sear; 
depress the front end of the sear to disengage it from the firing pin 
holder; insert a screwdriver in the rear pin holder sleeve and pry 
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the assembled sleeve and holder forward until they can be grasped 
and pulled from the case (fig. 71). 

(3) Remove the trigger shaft and shake out the sear and sear 
spring. 

(4) Hold the rear end of the firing pin holder sleeve іп one hand 
and place the front end of the firing pin holder assembly against the 
edge of a wooden bench or some similar place. Push against the rear 
end of the firing pin holder sleeve to compress the spring and press the 
rear end of the holder down to release it from the rear end of the 
sleeve. Allow the holder to move out of the sleeve, freeing the spring 
(fig. 72). 

(5) Remove the cotter pin from the firing pin bushing and un- 
screw the bushing (fig. 73). 

(6) Push the firing pin out of the bushing. 


b. Assembly. 


(1) Insert the firing pin into the firing pin bushing and screw the 
bushing into the firing pin holder. 


(2) Put in the cotter pin (fig. 73), and spread the ends so that 
they will not rub against the firing case. 


(3) Assemble the firing spring over the firing pin holder by turn- 
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Figure 72 — Removing Firing Pin Holder From Firing Pin Sleeve 
and Spring 


ing the pin until all of the coils have passed over the rear end of the 
holder. 

(4) Place the firing pin holder sleeve over the spring and the 
holder. 

(5) Force the sleeve against the spring, compressing the spring 
to allow the Т of the firing pin holder to catch in the T-slot of the 
firing pin holder sleeve. This сап be done by holding the rear end of 
the firing pin holder sleeve against the edge of a bench with one hànd 
and with the other hand pushing the firing pin holder to the rear until 
it is caught in the T-slot (fig. 71). 

(6) Insert the sear spring into its seat in the bottom of the firing 
case, using a screwdriver between two coils of the spring (fig. 74). 

(7) Assemble the sear into the case, locating the stud on the sear in 
the sear spring. 

(8) Temporarily insert the trigger shaft into the firing case and 
through the sear. 

(9) With the blade of a small screwdriver inserted through the 
hole in the side of the case, press the sear down and insert the assembled 
firing pin holder and sleeve into the case. 

(10) Withdraw the screwdriver and: push the holder back until 
it is latched by the sear. 
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Figure 73 — Removing Cotter Pin From Firing Pin Bushing 


(11) Remove the trigger shaft and insert the trigger fork into the 
opening in the bottom of the case with the part marked “MUZZLE 
FACE" toward the front. In this position, the rounded ends of the 
fork bear against the rear face of the firing pin holder sleeve (fig. 71). 


(12) .Push the trigger fork in until it snaps into position (fig. 75). 


59. HOWITZER. 

a. Disassembly. 

(1) Set the brakes. 

(2) Lock both equilibrators as described in paragraph 65 a (1), 
(2), and (3). 

CAUTION: Serious injury to personnel and materiel may result 
if the equilibrators are not locked before the howitzer is removed. 

(3) Level the tube. 

(4) Remove the breechblock (par. 57). 


(5) Шоовеп the screw which holds the enc ring in position at 
the muzzle of the tube (fig. 77). 


(6) Use the locking ring wrench to loosen and remove the locking 
ring (fig. 78). 

(7) Bunt the muzzle of the howitzer with a heavy timber to start 
it moving towards the rear. 


(8) After the howitzer has been moved back about 12 inches, it 
88 


TM 9-326 
59 


HOWITZER AND CARRIAGE 


RA PD 22398 


Figure 74 — Inserting Sear Spring Into Recess in Firing Case 
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Figure 75 — Replacing Trigger Fork Into Assembled Firing Lock 
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Figure 76 — Removing Lock Screws From Recoil Mechanism 
Bracket Locking Ring 


will be necessary to support both the breech and muzzle in order to 
maintain alinement and avoid cramping. This can be done either by 
attaching a chain block at the breech end or by placing four men with 
suitable lifting bars on each side of the howitzer (fig. 79). The weight 
to be lifted is 995 pounds. 


b. Assembly. 

(1) Level the cradle and sleigh. 

(2) Clean the yokes of the sleigh. 

(3) Ifa chain block is not available, place four men on each side 
of the howitzer with suitable lifting bars (fig. 79). While the chain 
block or the eight men sustain the weight, the muzzle end should be 
carefully guided through the rear yoke of the sleigh. The muzzle end 
can be allowed to rest on the sleigh while the chain block or lifting 
bars are moved ahead of the center of gravity under the muzzle end 
of the howitzer. 'The howitzer can be carried forward until the 
bracket seat ring of the tube enters the yoke of the sleigh. 

(4) Depress the elevating mechanism sufficiently to allow the 
tube to slide forward into position. 

(5) Be sure that the threads inside the locking ring and on the 
muzzle end of the tube are free from dirt. Then assemble the ring 
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Figure 77 — Removing Recoil Mechanism Bracket Locking Ring 


(fig. 77). Care must also be taken to avoid damaging the threads 
since they are close fitting. А light application of light graphited 
grease to the threads will make the operation much easier. Use the 
locking ring wrench to tighten the locking ring. 


(6) Replace the screw which holds the locking ring in place 
(fig. 76). 
(7) Replace the breechblock (par. 57). 


(8) Release the equilibrators as described in paragraph 65 b (6) 
and (7). 


60. SLEIGH. 

a. Disassembly. 

(1) Remove the howitzer tube from the sleigh (par. 59). 

(2) Move the piston rod latch up to open position and lock it 
in that position with the piston rod latch stem (fig. 79). 

(3) With a chain hoist and rope sling attached to the two rings 
of the sleigh, slide the sleigh and recoil mechanism back toward the 
rear of the cradle and off the ways of the cradle (fig. 81). Тһе 
weight to be lifted is 221 pounds. 

CAUTION: Be careful in handling the sleiéh since the recoil cylin- 
ders are now exposed. 
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Figure 78 — Removing Howitzer From Sleigh 
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Figure 79 — Opening Piston Rod Latch 
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Figure 80 — Removing the Sleigh 
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Figure 81 — Closing Piston Rod Latch 


b. Assembly. 
(1) Place the piston rod latch in open position (fig. 80). 


(2) Clean and lubricate the guides of the cradle and slides of the 
sleigh. 


(3) Carefully place the slides on each side of the sleigh into the 
guides on the cradle beginning at the rear end of the cradle, and push 
the sleigh forward until it is in position. 


(4) Lower the piston rod latch to the closed position and see 
that it is locked by the piston rod latch stem (fig. 82). 


(5) Replace the howitzer tube (par. 59). 


61. CRADLE LOCK. 


a. Disassembly. 


(1) Use a hammer and punch to drive out the tapered pin which 
secures the cradle lock handle to the large cylindrical pin (fig. 82). 


(2) Remove the handle. 

(3) Drive out the cylindrical pin with a brass drift and hammer. 

(4) Remove the turnbuckle and its tension spring by removing 
the cotter pin, the hexagonal nut, and the washer on the turnbuckle. 
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Figure 82 — Driving Out Tapered Pin From Cradle Lock 


b. Assembly. 
(1) Clean all bearing parts thoroughly. 
(2) Insert the cylindrical pin and install the cradle lock handle. 


(3) Drive the tapered pin firmly into position with a bronze 
hammer (fig. 82). 


(4) Insert the tension spring into the turnbuckle and install the 
assembly on the bolt. 


(5) Install the washer, hexagonal nut, and the cotter pin. 


62. PISTON ROD LATCH AND LATCH STEM. 
a. Disassembly. 


(1) Remove the screw on the left side of the slide which holds 
the piston rod latch in position (fig. 83). Тһе latch can then be 
dropped down and out of the slide. 


(2) Using a pointed punch, drive out the small pin which con- 
nects the lever to the piston rod latch stem. "The lever can then be 
removed and the latch stem and its spring taken out. 


b. Assembly. 
(1) Replace the latch stem and its spring in the lever. 
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Figure 83 — Removing Screw From Piston Rod Latch 


(2) Insert the small pin connecting the lever to the piston rod 
latch stem. 


(3) Replace the piston rod latch on the cradle and replace the 
screw on the left side of the slide (fig. 83). 


63. ELEVATING AND TRAVERSING HANDWHEELS. 
a. Disassembly. 


(1) Use a hexagonal box-end or socket wrench to remove the nut 
from the handwheel shaft (figs. 84 and 85). 


(2) Remove the washer. 
(3) Withdraw the handwheel from the shaft. 


NOTE: Тһе shaft is keyed, and care must be taken not to damage 
the key. 


b. Assembly. 

(1) Replace the handwheel on the shaft. 

(2) Replace the washer on the shaft. 

(3) Screw on the hexagonal nut on the shaft (figs. 84 and 85). 
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Figure 84 — Removing Elevating Handwheel 


P TRAVERSING HANDWHEEL 
á RA PD 22407 


Figure 85 — Removing Traversing Handwheel 
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Figure 86 — Removing the Traversing Gear Case and Flexible Joint 


64. TRAVERSING MECHANISM. 

a. Disassembly. 

(1) Remove the cotter pin holding the flexible joint to the bot- 
tom end of the traversing handwheel shaft. 


(2) Remove the four bolts which hold the traversing gear case 
to the top carriage (fig. 29). Тһе right top bolt must be removed 
last and the case pulled away at the same time since this nut hits 
the nut on the cover. А %g-inch open-end wrench can be used on 
the two top nuts on the case, but the two bottom ones must be re- 
moved with a 94,-inch socket extension, and ratchet. 

(3) Remove the traversing gear case and flexible joint as a unit 
(fig. 86). 

(4) Remove the cotter pin holding the flexible joint to the 
traversing worm shaft of the gear case. 

(5) Loosen the packing nut оп the traversing handwheel bracket. 


(6) Pull out the traversing handwheel shaft from the top 
(fig. 87). 


b. Assembly. 


(1) Install the flexible joint on the traversing worm shaft of the 
gear case and replace the cotter pin. 
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Figure 87 — Removing the Traversing Handwheel Shaft 
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Figure 88 — Removing Equilibrator From Carriage — Bottom View 
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Figure 89 — Removing Equilibrator From Carriage — Top View 
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Figure 90 — Removing Equilibrator Trunnion Latch Set Screw 
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Figure 91 — Adjusting Tension on Equilibrator 


(2) Install the traversing gear case and flexible joint on the top 
carriage by replacing the four bolts holding it to the top carriage. 

(3) Insert the traversing handwheel shaft through the traversing 
handwheel bracket (fig. 87). 

(4) Insert the cotter pin through the flexible joint and жейде 
handwheel shaft. 

(5) Tighten the packing nut on the traversing handwheel bracket. 


65. EQUILIBRATOR. 


a. Disassembly. 

(1) Depress the howitzer to zero elevation. 

(2) Insert the equilibrator assembling bolt (fig. 88) through the 
opening in the cup-shaped bearing of the bottom carriage and through 
the barrel of the equilibrator. 

(3) Push the equilibrator assembling bolt up until it comes in 
contact with the equilibrator spring guide tube plug and screw it in 
firmly into the plug as far as it will go. 

(4) Elevate the howitzer to its maximum elevation and remove 
the equilibrator group assembly (fig. 89). 

NOTE: Disassembly of the equilibrator assembly group must not 
be attempted by the using arm personnel. 
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Figure 92 — Removing the Firing Base Hinge Pins 


b. Assembly. 


(1) Elevate the howitzer to its maximum elevation. 

(2) With the equilibrator assembling bolt in position in the 
equilibrator assembly, place the equilibrator assembly in position on 
the carriage, inserting the protruding end of the equilibrator assem- 
bling bolt through the hole in the cup-shaped bearing of the bottom 
carriage (fig. 88). 

(3) Lower the equilibrator group until its ball-shaped bearing is 
seated in the cup-shaped bearing on the carriage. 

(4) Adjust the equilibrator. NOTE: The howitzer must remain 
elevated during the adjustment operation. Loosen the set screw hold- 
ing the trunnion latch in position (fig. 89). Pull the latch back 
(fig. 91). To increase the equilibrator tension, use an adjustable end 
wrench and turn the T-shaped trunnion pin counterclockwise. To 
decrease the tension, turn the trunnion pin clockwise (fig. 91). After 
proper adjustment, push the trunnion pin latch into position and 
tighten the set screw. 

(5) Seat the T-shaped trunnion pin at the top of the equilibrator 
group in the trunnion pin bearing on the bottom carriage. 

(6) Depress the howitzer to zero elevation. 

(7) Unscrew the equilibrator assembling bolt from the equili- 
brator spring guide tube plug and remove the bolt by drawing it 
through the opening in the cup-shaped bearing of the bottom carriage. 
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a. Disassembly. 

(1) Remove the lubrication fittings on the firing base trunnion 
hinge pins. 

(2) Remove the cotter pins and nuts from the trunnion hinge 
pins. 

(3) Drive out the firing base trunnion hinge pins with a brass 
drift and hammer (fig. 92). 


(4) Put temporary pins (pieces of rod or punches) in place to 
hold the firing base. 


(5) Release the firing base lock and raise up the firing base. 
(6) Remove the temporary pins and lift off the base. 
b. Assembly. 


(1) Bring the firing base to a position where the firing base arm 
trunnions meet their companion trunnions on the bottom carriage. 


(2) Lubricate and install the trunnion hinge pins with the lubri- 
cation fitting on the inside (fig. 92). 


(3) Assemble the nuts on the pins and tighten them with a 
wrench. 


(4) Insert the cotter pin in each nut. 
(5) Install the lubrication fitting. 


67. WHEEL AND WHEEL HUB. 
a. Disassembly (fig. 93). 
(1) Place the carriage in firing position. 
(2) Remove the five stud nuts (fig. 90) and remove the wheel. 


CAUTION: The stud nuts are the inside row of nuts. The outer 
row of nuts holds the locking ring, and to remove them without de- 
flatin the tire may cause the ring to fly out resulting in serious per- 
sonal injury. 

(3) Use the hub cap wrench to unscrew the hub cap. 

(4) Remove the cotter pin (fig. 95) and the wheel spindle nut 
and washer from the wheel spindle (fig. 96). 

(5) Remove the outer roller bearing (fig. 97). If the bearing 
will not come away freely, take hold of the wheel drum and lightly 
tap the drum, thus freeing the bearing from the spindle. 

(6) Pull the hub and brake drum from the spindle (fig. 98). 

(7) Usually the inner bearing and the oil retainer will come 
off in the hub. When this occurs, it is necessary to drive the parts 
from the hub with a brass drift and hammer (fig. 99). 
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Figure 93 — Hub and Wheel Bearings — Exploded View 
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Figure 94 — Removing Stud Nuts From Wheel 
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Figure 95 — Removing Cotter Pin From Wheel Spindle 
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Figure 97 — Removing Outer Wheel Bearing 
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Figure 98 — Removing Hub and Brake Drum Assembly 


b. Assembly. 

(1) Clean the wheel hub cavity with dry-cleaning solvent and 
dry thoroughly. 

(2) Pack the wheel bearings with No. 2 general purpose grease. 

CAUTION: The hub cavity must not be packed. 

Care must be taken that grease does not get on the brake linings. 

(3) Replace the inner bearing and oil seal making sure that the 
oil seal does not bear against the roller bearings (fig. 102). 

(4) Slide the wheel hub over the spindle. 

(5) Slide the outer roller bearing on the spindle and press it 
firmly into its seat in the hub. 

(6) Install the wheel spindle washer and nut (fig. 96). Tighten 
the nut while rotating the wheel in both directions until all the bear- 
ings are firmly seated. At this point, a resistance to the rotation of 
the wheel will be noted. Back off the nut one-sixth turn. Тһе wheel 
should then rotate freely but without any noticeable shake. 

(7) Insert the cotter pin in the wheel spindle nut (fig. 95). 

(8) Screw the hub cap into position. 

(9) Replace the disk and rim wheel and the five stud nuts 
(fig. 94). 
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Figure 99 — Driving Inner Roller Bearing From Hub 


OIL RETAINER 


RA PD 22414 


Figure 100 — Replacing Grease Seal in Hub 
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Figure 101 — Removing Stud Nuts From Rim Locking Ring 
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Figure 102 — Disk and Rim — Tire Removed 
109 


TM 9-326 
68 


105-MM HOWITZER МЗ AND 105-MM HOWITZER CARRIAGES M3 AND МЗА1 


46.4 
RA PD 69297 
Figure 103 — Removing Bead Lock From Tire 


68. TIRE, TUBE, AND BEAD LOCK. 


a. Disassembly. 

(1) Place the howitzer in firing position. 

(2) Deflate the tire fully by removing the valve core. 

(3) Remove the 10 locking ring stud nuts (fig. 101) and remove 
the rim locking ring. Should the tire be difficult to remove at this 
point, break the beads loose all around by using a tire iron and raw- 
hide hammer. 

CAUTION: The tire must be fully deflated before removing the 
10 rim locking ring stud nuts; otherwise, air pressure in the tire will 
force the ring off causing. serious injury. 

(4) Pull the tire off the rim (fig. 102). 

(5) Lay the tire flat with the valve stem pointing up and insert 
a heavy screwdriver under the hinge on the bead lock (fig. 103) to 
force it up. Тһе bead lock can then be removed from the tire. 

(6) Remove the tube. 

b. Assembly. 

(1) Insert the tube in the tire and lay the tire flat. 

(2) Press the bead lock at a point about 8 inches from the end 


of the swinging hinge in order to swing that end inside; then place 
the balance of the bead lock inside the tire beads. 


110 


lll 


PLUNGER 


CATCH 


PINS 


CAMSHAFT 


SPRING 


Figure 104 — Hand Brake — Exploded View 


COTTER PIN 
RA PD 69252 


ЗӘУІНЧУЭ аму 33Z1IMOH 


89 
906-6 WL 


TM 9-326 
68—69 


105-MM HOWITZER M3 AND 105-MM HOWITZER CARRIAGES M3 AND МЗА1 


PIN 


LOCKING NUT 


» c 


TW 


RACK BOLTS 


RACK 
HAND BRAKE LEVER 


RA PD 22415 


Figure 105 — Removing Cotter Pin From Handbrake Lever Locking 
Nut — Wheel Carrier in Firing Position 


(3) Force the bead lock back to locked position (fig. 38). 

(4) Install the tire with the valve stem pointing out through the 
opening on the rim. 

(5) Force the tire beads on the rim as far as possible. 

(6) Install the rim locking ring and the rim locking ring stud 
nuts (fig. 101). Тһе stud nuts should be turned up almost tight 
and then should be tightened up securely one after another in order 
to seat the rim locking ring firmly. 


(7) Inflate tire. 


69. HAND BRAKE LEVER (fig. 104). 


a. Disassembly. 

(1) Remove the wheel, hub, and drum (par. 67). 

(2) Rotate the wheel carrier to firing position for convenience 
and remove the cotter pin in the locking nut at the bottom of the 
handbrake lever (fig. 105). 

(3) Using a socket ог box-end wrench, partially loosen the lock- 
ing nut. 'This is done to release the end of the brake cam shaft which 
extends through the backing plate to the bottom of the brake handle 
and into the wheel carrier. 
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Figure 106 — Removing the Brake Shoe Retractor Springs 


(4) Remove one of the two small brake retracting springs on the 
brake backing plate (fig. 106). 


(5) Spread the brake shoes and pull out the brake cam. 
(6) Remove the brake cam shaft. 


(7) Remove the two hand brake rack bolts and lift off the brake 
lever and the brake ratchet rack as a unit (fig. 105). 


(8) Slip the rack out of the brake lever (fig. 107). 

(9) Lift the cap and plunger straight up and out of the hand 
brake lever body. Тһе spring will then fall out. 

b. Assembly. 

(1) Place the plunger spring and plunger into the hand brake 
lever body. 

(2) Replace the plunger cap. 

(3) Slip the brake ratchet rack through the brake lever (fig. 
109). 


CAUTION: Be sure the tooth in the plunger catch is facing in the 
opposite direction from the release slot of the rack so that it will 
engage the teeth in the rack. lf the rack is put in backwards, it will 


not engage the plunger, and the brake cannot be locked in the “ON” 
position. 
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Figure 107 — Removing Rack From Hand Brake Lever 


(4) Replace the brake lever and rack on the wheel carrier, being 
sure that the release position of the rack is toward the front; and 
tighten the two hand brake rack washers and screws. 


(5) Spread the brake shoes on the brake backing plate and insert 
the brake cam and cam shaft through the backing plate, lever, and 
into the wheel carrier. 


(6) Close the brake shoe and replace the brake retracting spring 
in the backplate. 


(7) Tighten the locking nut at the bottom of the hand brake 
lever (fig. 105). 


(8) Replace the cotter pin in the locking nut. 
(9) Replace the wheel hub and drum assembly (par. 67). 


(10) Adjust the hand brake lever so that it can be pulled only 
about halfway back on the rack before the brake is completely set. 
This adjustment is obtained by a trial-and-error method as follows: 
Fit the assembled lever onto the splined brake cam shaft and pull 
the lever back. Observe the action. Remove the lever and change 
its position relative to the splines on the shaft in order to allow the 
lever to come further forward or stay further back, as the case may 
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Figure 108 — Removing Cotter Pin From Wheel Carrier Pin 


be. Repeat this process until adjustment is obtained. A chalk wit- 
ness line on the lever is often helpful in making this adjustment. 


(11) Replace the wheel (par. 67). 


70. WHEEL CARRIER. 
a. Disassembly. 
(1) Place the howitzer in firing position. 


(2) Remove the cotter pin (fig. 108) and remove the nut (fg. 
109) and the washer from the end of the wheel carrier spindle. 


(3) Pull the wheel carrier off (fig. 110). Caution must be, taken 
to avoid damaging the bronze bearing when the spindle is being 
drawn through the bearing. 


b. Assembly. 
(1) Place the howitzer in firing position. 


(2) Be sure that the bronze bearing and the spindle are free 
from dirt and grit. Then guide the spindle carefully into the bearing 
and push the carrier forward until the spindle is firmly seated. 


(3) Install the washer and the hexagonal nut on the spindle 
(fig. 109). 
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Figure 109 — Removing Nut From Wheel Carrier Pin 


RA PD 22420 
Figure 110 — Wheel Carrier Partially Removed 
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Figure 111 — Removing the Wheel Carrier Rack 


(4) ‘Tighten the nut; then back it off one-sixth to one-fourth turn 
and rotate the carrier to be more sure that it moves freely, but without 
undue end play. 

(5) Insert the cotter pin through the spindle and spindle nut. 


71. WHEEL CARRIER LATCH. 

a. Disassembly. 

(1) Place carriage in firing position and remove the wheel 
(par. 67). 

(2) Return the carrier to traveling position and, with an open- 
end wrench, remove the two bolts holding the wheel carrier rack in 
place and remove the rack (fig. 111). 

(3) Take out the cotter ріп in the latch screw which holds the 
wheel carrier latch bolt in place. 

(4) Remove the latch screw. 

(5) Rotate the wheel carrier to a position halfway between 
firing and traveling positions and slide out the wheel carrier latch 
bolt (fig. 112). 

(6) Take out the cotter pin in the screw at the bottom of the 
latch lever which holds the latch lever in position. 
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Figure 112— Removing the Wheel Carrier Latch Bolt 


(7) Remove the screw at the bottom of the latch lever and latch 
lever will come away. 

b. Assembly. 

(1) Place the wheel carrier latch lever in position and insert the 
screw at the bottom of the lever. 

(2) Insert the cotter pin through the screw at the bottom of the 
latch lever. ; 

(3) Rotate the wheel carrier partially out of firing position and 
install the latch bolt (fig. 112). 

(4) Replace the screw which holds the latch bolt in position. 

(5) Install the cotter pin in the screw, securing the latch bolt. 

(6) Replace the wheel carrier rack and the two bolts holding 
it in place (fig. 111). 

(7) Replace the wheel (par. 67). 


72. TRAIL TRAVELING LOCK. 
a. Disassembly. 


(1) Remove one of the two cotter pins from the ends of the pin 
holding the trail traveling lock connection to the left trail. 


(2) Remove the pin and take out the connection. 
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Figure 113 — Trail Hinge Pin — Exploded View 


(3) Remove the loop from the connection by unscrewing the 
locking nut. 


(4) Remove the trail traveling lock hook from the right trail by 
removing one of the cotter pins at the end of the pin which secures 
the hook to the handle. 


(5) Remove the pin and the hook will come away. 


(6) Remove the cotter pins from the two small headed pins 
which secure the handle to the trail bracket. 


(7) Remove the pins and the handle will come away. 


(8) Remove the two screws holding the traveling lock latch to 
the trail and the latch assembly will come away. 


b. Assembly. 


(1) Install the trail traveling lock handle by replacing the two 
small headed pins which secure the handle to the bracket on the right 
trail, being sure the heads of the pins are on the inside. 


(2) Replace the cotter pins in the ends of the pins. 


(3) Install the traveling lock hook by replacing the pin which 
secures it to the traveling lock handle. 


(4) Insert a cotter pin in each end of the pin. 
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Figure 114 — Removing Trail Hinge Pin Nut 


(5) Install the trail traveling lock latch with two screws which 
secure it to the right trail. 

(6) Install the trail traveling lock hook connection by inserting 
the pin which secures it to the bracket on left trail. 

(7) Insert a cotter pin in the end of the pin. 

(8) Screw the locking nut onto the connection and screw on 
the trail traveling lock loop. 

(9) Tighten the locking nut. 


73. TRAIL LOCK PIN AND CHAIN. 


a. Disassembly. Disconnect the chain from the pin and trail by 
breaking or cutting through the welded links. 


b. Assembly. Attach the pin and chain by means of soldered 
links and at the earliest opportunity have ordnance personnel make 
the necessary welds. 


74. TRAIL HINGE PIN. 


a. Disassembly (fig. 113). 
(1) Remove the cotter pin from the castellated trail hinge pin 
nut which is found under the trail. 
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Figure 115 — Removing Trail Hinge Pin 


(2) Remove the trail hinge pin nut (fig. 114). 


(3) With a bronze hammer, drive the trail hinge pin upward. 
During this operation, the trail must be moved about to prevent 
binding of the hinge pin. 


(4) Pull the hinge pin up and out of the trail (fig. 115). 
(5) Remove the trails. 

b. Assembly. 

(1) Place the trail in position. 


(2) Using care not to damage the lubrication fitting and being 
careful to line up the holes in the trail and in the carriage to prevent 
serious damage to the hinge pin, drive the trail hinge pin downward 
with a bronze hammer. 


(3) Replace the trail hinge pin nut and its cotter pin (fig. 114). 
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CHAPTER 3 
SIGHTING EQUIPMENT 


75. TELESCOPE MOUNT M16, TELESCOPE ADAPTER M9, 
AND ELBOW TELESCOPE M62. 


a. Тһе combination of Telescope Mount M16, Telescope Adapter 
M9, and Elbow Telescope M62 is mounted on the left side of the 
howitzer cradle and is used for aiming the howitzer in azimuth. It is 
arranged to permit either direct or indirect aiming. The Range 
Quadrant M8 and Elbow Telescope M61 (par. 76) on the right side 
of the howitzer cradle are used for pointing the howitzer in elevation. 


b. The Elbow Telescope M62 fits into the Telescope Adapter M9, 
which, in turn, fits onto the Telescope Mount M16. The telescope 
mount fastens into the telescope mount bracket on the left side of the 
howitzer cradle and is removable from the bracket for traveling. 


e. The Telescope Mount M16 (fig. 116) contains longitudinal and 
cross-leveling mechanisms. The cross level is habitually kept centered 
by operating the cross-leveling knob. The centering of the cross 
level automatically introduces an azimuth correction which com- 
pensates for any error produced when the howitzer is elevated with the 
trunnions out of level. The longitudinal level is operated by the 
elevating knob. The elevating knob can be clamped at any position 
by tightening the elevation clamping screw. Тһе centering of the 
longitudinal level places the azimuth scale of the telescope adapter 
in a true horizontal plane, so that azimuth angles can be set accurately. 


d. Telescope Adapter M9 (fig. 117) carries the Elbow Telescope 
M62. This adapter contains a mechanism for rotating the telescope 
in azimuth. An azimuth scale is graduated in 100-mil steps, every 
fourth step being numbered from 0 to 32, corresponding to 0 to 3,200 
mils, in two complete semicircles. The azimuth micrometer is 
graduated around its circumference into 100 equal spaces, each space 
representing 1 mil, each tenth space being numbered. For rapid 
motion in azimuth, the internal worm and worm gear can be disengaged 
by pushing outward on the azimuth worm knob; the telescope can then 
be turned rapidly in azimuth and re-engaged to complete the setting. 
The telescope can be moved freely in elevation by loosening the eleva- 
tion clamping screw; or it can be locked at any elevation setting by 
tightening the screw. The matching lines near the open sight show 
the normal (zero elevation) position of the telescope. The open sight 
remains parallel to the telescope line of sight and is used for rapid ap- 
proximate aiming. The telescope clamping screw, when loosened, per- 
mits the telescope to be turned about its objective axis. The telescope 
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Figure 116 — Telescope Mount M16 With Portion of Telescope 
Adapter M9 


should be kept clamped at the position in which the reticle vertical 
cross line is erect. 


e. The Elbow Telescope M62 (fig. 118) is a 3-power elbow tele- 
scope, with a field of view of 12 degrees 12 minutes. The telescope is of 
the fixed-focus type, designed for normal eyesight and for ranges ordi- 
narily encountered. The reticle pattern consists of a vertical and a 
horizontal cross line. The cross lines are seen superimposed upon the 
image when sighting through the telescope. 


f. Preparing for Operation. 

(1) To place the instrument in operation, insert the support of 
the telescope mount in the left-hand bracket of the howitzer cradle. 
Turn the sight retaining shaft (lower) knob on the cradle bracket 
clockwise to permit engagement with the hook at the lower end of the 
support. This knob returns by spring action to the locked position. By 
means of the sight clamping (upper) knob on the cradle bracket, clamp 
the projecting lug firmly against the headless screw, properly locating 
the mount in azimuth. Uncover both levels and loosen the elevation 
clamping screw. 
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Figure 117 — Telescope Adapter M9 — Rear View 
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Figure 118 — Telescope Adapter M9 With Elbow Telescope Mó2 — 
Side View 
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(2) Operating procedure during firing depends upon whether 
direct or indirect laying is to be employed, instructions for which are 
given separately. 


g. Operation — Direct Fire. 


(1) In direct fire, this telescope and mount are used to track 
the target in azimuth and to introduce deflections. 


(2) Line up the matching lines on the telescope adapter and 
leave in this position as long as direct laying is used. 

(3) Set the deflection to the desired value, using the combined in- 
dications on the azimuth scale (100-mil steps) and on the azimuth 
micrometer (1-mil steps).  Deflections to the left (trajectory dis- 
placed to left of line of sighting) are indicated directly. For deflections 
to the right, values are subtracted from 3,200 and read directly, 
or counted backwards from the zero point. Тһе officer conducting 
fire normally performs all subtractions before giving the deflection 
setting. Тһе azimuth worm may be disengaged for making large 
changes in deflection rapidly by pushing outward on the azimuth knob. 


(4). Operate the cross-leveling knob of the telescope mount so that 
the bubble of the cross level is continuously centered as long as firing 
is continued. Operate the elevating knob of the telescope mount to 
keep the target within the field of view. Disregard the position of 
the longitudinal level. 


(5) Tocomplete the operation of aiming for direction, traverse the 
howitzer so that the vertical cross line of the telescope reticle remains 
continuously on the target. 


h. Operation — Indirect Fire. 


(1) Set the deflection or firing angle, using the combined indica- 
tions on the azimuth scale (100-mil steps) and on the azimuth microm- 
eter (1-mil steps). Firing angle is the horizontal clockwise angle 
measured from the target to the aiming point the apex of which is at 
the piece. In map firing, a correction is usually applied to the firing 
angle for wind, drift, jump, etc., to obtain deflection. For values up to 
3,200 mils, it is numerically equal to the value indicated on the azimuth 
scale of the telescope adapter, the rotating head being directed to the 
right of the line of fire. For values of firing angle greater than 3,200 
mils, 3,200 is subtracted from the firing angle (usually by the officer 
conducting fire) and settings made with the rotating head directed to 
the left of the line of fire. The azimuth worm may be disengaged for 
making large changes in azimuth by pushing outward on the azimuth 
worm knob. 


(2) Operate the elevating and cross-leveling knobs of the telescope 
mount, so that the bubbles of both levels are continuously centered with 
respect to the graduations on the vials as long as firing is continued. 
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(3) Operate the traversing handwheel on the howitzer carriage 
so that the vertical cross line of the telescope reticle remains continu- 
ously on the aiming point. The telescope may be elevated or depressed 
in the telescope adapter so as to bring the aiming point within the field 
of view. It is not necessary to bring the aiming point exactly onto the . 
horizontal cross line. The piece is then properly pointed in direction 
for indirect laying. 


i. To prepare the instrument for traveling, cover the levels and 
clamp the mount in elevation in the position shown. Back off the sight 
clamping (upper) knob on the cradle and turn the sight retaining 
(lower) knob clockwise to release; then withdraw the mount and 
telescope as a unit and place it in the proper socket of the sighting 
equipment chest. 


j. For operation in darkness, a window located a short distance 
below the telescope eyepiece permits illumination of the cross lines of 
the reticle, using an external light source. 


k. Tests and adjustments are performed during the bore sighting 
operation, as described in paragraph 79. 


l. Care and Preservation. 


(1) Refer to paragraph 78 for general instructions pertaining to 
sighting equipment. 

(2) Stops are provided on the elevating and cross-leveling mech- 
anism of the telescope mount and on the elevating mechanism of the 
telescope adapter. Do not attempt to force the rotation of any of the 
knobs beyond the stop limits. 


(3) Loosen the elevation clamping screw of the telescope mount 
before attempting to turn the elevating knob. 


(4) Loosen the elevation clamping screw of the telescope adapter 
before attempting to move the telescope in elevation. 


(5) When disengaging the azimuth mechanism of the telescope 
adapter, push the azimuth knob outward as far as it will go to be 
sure that the internal worm and worm gear are completely disengaged. 
Do not allow the worm to drag over the worm gear teeth as this will 
result in unnecessary wear of the parts. 


(6) The interior moving parts of the Telescope Mount M16 are 
lubricated when assembled. Additional periodic lubrication is required 
at the following points: 


(a) Internal parts should be oiled sparingly through the oil cup 
in the top of the telescope mount. 


(b) Keep the telescope mount support lightly coated with O.D. 
grease. 
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Figure 119 — Range Quadrant M8 

(c) Keep the threads of the clamping screw lightly coated with 
engine oil. 

(7) The telescope adapter and telescope require no lubrication in 
the field. 
76. RANGE QUADRANT M8 AND ELBOW TELESCOPE M61. 

a. The combination of Range Quadrant M8 and Elbow Telescope 
M61 is mounted on the right side of the howitzer cradle and is used 
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Figure 120 — Range Quadrant M8 With Elbow Telescope M61 


for aiming or laying howitzer in elevation. "Тһе Telescope Mount M16, 
Telescope Adapter M9, and Elbow Telescope M62 (par. 75) on left 
side of howitzer cradle are used for aiming howitzer in azimuth. 


b. The Elbow Telescope M61 fits into a clamp in the Range 
Quadrant М8, and is removable from the range quadrant for traveling. 
Тһе range quadrant fastens into the range quadrant bracket on the 
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Figure 121 — Reticle Pattern Telescope М61 


right side of the howitzer cradle and is removable from the bracket 
for traveling. 


с. Тһе Range Quadrant М8 (figs. 119 апа 120) includes an eleva- 
tion mechanism for setting either range (in yards) or angle of elevation 
(in mils); an angle of side mechanism; a cross-leveling mechanism; and 
a lateral deflection mechanism, for use with Elbow Telescope M61. 


(1) The elevation knob and the range drum knob operate together 
on the same shaft. Elevation setting, therefore, can be made either by 
use of the range drum, which reads directly in yards range, or by use 
of the elevation scale (coarse motion, 100-mil divisions) and elevation 
micrometer (fine motion, 1-mil divisions). The range drum is gradu- 
ated in terms of the SHELL, Semifixed, H.E., M1, w/FUZE, P.D., 
MAS, 105-mm how., M3, fired at 875 foot-seconds (zone IV), and is 
accurate only with this ammunition. The ammunition for which the 
range drum is graduated is marked on the range drum. 


(2) Тһе angle of site scale and micrometer read from 0 to 600 
mils. 'The 300-mil reading is the normal reading for zero angle of site. 


(3) Тһе howitzer is laid in elevation by centering the bubble 
in the longitudinal level. This level is centered when the howitzer 
is elevated to the sum of the elevation and angle of site settings. 
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(4) Тһе cross level is Кер: centered by operating the cross- 
leveling knob. Тһе centering of the cross level automatically in- 
troduces an azimuth correction which compensates for any erfor 
produced when the howitzer is elevated with the trunnions out of 
level. 

(5) A clamp for the elbow telescope is provided on the quadrant. 
This clamp has a mechanism for lateral motion and a pair of matching 
indexes indicating alinement of the line of sight of the telescope with 
the howitzer bore. 


d. Тһе Elbow Telescope M61 (fig. 120) is a 3-power elbow tele- 
scope with a field of view of 13 degrees 20 minutes. Тһе telescope is 
of the fixed-focus type, designed for normal eyesight and for ranges 
ordinarily encountered. The reticle pattern (fig. 121) furnishes eleva- 
tion for ranges up to 2,800 yards. The reticle graduations are in terms 
of the SHELL, Semifixed, H.E, A.T., M67, w/FUZE, B.D., M62, 
105-mm how., M3, when fired at a muzzle velocity of 1,020 foot-sec- 
onds. 'The telescope is used primarily for direct aiming at moving 
targets. “he howitzer is aimed in elevation by turning the carriage 
elevating handwheel until the desired range line in the telescope reticle 
falls on the target. In this method of operation, the settings on the 
range quadrant are disregarded. 


e. To Place the Range Quadrant and Elbow Telescope in 
Operation. Insert the quadrant support fully into the socket in the 
right sight bracket of the cradle. Turn the retaining shaft knob (the 
lower knob) clockwise to permit engagement with the projection on 
the support. This knob is returned by spring action to the locked 
position. By means of the clamping knob (the upper knob), clamp the 
projecting lug firmly against the headless screw, thus properly locating 
the quadrant in azimuth. Uncover both levels. Remove the elbow 
telescope from the chest and clamp it in its support. Be certain that 
the telescope is fully inserted, that the projecting lug fits the mating 
projection of the support, and that the wing nut is securely tightened. 
If it is known that direct fire will not be used, the elbow telescope 
need not be mounted. 


f. Operating Procedure for Direct Fire. 

(1) Тһе Elbow Telescope M61 is calibrated for ranges up to 
2,800 yards. 

(2) Using, if necessary, the open sight and the lateral motion, 
pick up the target and center it laterally within the field of view. 


(3) Operate the elevating handwheel on the howitzer carriage 
by first elevating the piece, then depressing it until the target appears 
on the reticle graduation corresponding to its range. Numbers on the 
reticle correspond to hundreds of yards. 
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(4) Set the lateral motion of the elbow telescope to its "ZERO" 
(indexes matched) position. The target will then be centered later- 
ally on the reticle. Failure of the target to be centered laterally 
within the field of view will ordinarily be found due to improper 
traversing of the howitzer carriage or to rapid travel of the target 
across the field of fire. А deflection lead will cause the target to be 
viewed off center in the field of view of the elbow telescope when 
the latter is set at normal deflection. 

(5) Operation of leveling or cross-leveling motions of the 
quadrant are not necessary when aiming the piece and no correction 
for trunnion cant is applied. 


g. Operating Procedure for Indirect Fire. 


(1) Any one of the following three combinations of data is ap- 
plicable in making the initial settings: 

(a) Angle of site in mils; angle of elevation in mils. 

(b) Angle of site in mils; range in yards (using only the am- 
munition specified on the range drum). 

(c) Quadrant elevation in mils, set as angle of elevation with 
angle of site set at “normal” (300 mills), since quadrant elevation 
already includes any necessary angle of site. 

(2) Having made the settings in accordance with the combina- 
tion selected, cross-level the quadrant and maintain it in that condi- 
tion as long as firing is continued. Elevate the howitzer until the 
angle of site level bubble remains centered. Тһе howitzer is then 
properly laid in elevation. 


h. To Place in Traveling Position. 
(1) Cover the levels. 


(2) Remove the elbow telescope and place it in the place pro- 
vided in the sighting equipment chest. 


(3) Back off the clamping knob (upper knob) on the cradle 
bracket, turn the retaining knob (lower knob) clockwise to unlock, 
and withdraw the quadrant. 


(4) Place the quadrant in the proper socket of the sighting 
equipment chest. Care must be taken to place the equipment in its 
proper position. 


i. Tests and adjustments are performed during the bore sighting 
operation, as described in paragraph 79. 


j Care and Preservation. 


(1) Refer to paragraph 78 for general instructions pertaining to 
care and preservation of sighting equipment. 
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Figure 122 — Sighting Equipment Stowed in Sighting Equipment Chest 


(2) Stops are provided to limit the travel of the moving parts. 
Do not attempt to force the rotation of any of the knobs beyond the 
stop limits. 

(3) The interior moving parts of the range quadrant are lubri- 
cated when assembled. Additional lubrication will be required at 
the following points: 

(a) Internal parts should be oiled sparingly through the oil cup 
in the top of the range quadrant. 

(b) Keep the range quadrant support lightly coated with O.D. 
grease. 

(c) Keep the threads of the telescope clamp clamping bolt lightly 
lubricated with oil. 

(d) Keep a very light film of oil in the helical groove of the 
range drum. 


77. PANORAMIC TELESCOPE MI. 


a. The Panoramic Telescope M1 is a 3-power telescope. It is 
equipped with a rotating head and azimuth mechanism by which 
the line of sighting may be directed to any desired deflection. A 
knob at the top of the telescope operates a movable prism permitting 
the line of sighting to be elevated or depressed through a limited 
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angle, as required to keep the aiming point within the field of view. 
'The image viewed by the observer is erect. Both objective and eye- 
piece are of the fixed-focus type, designed for normal eyesight and for 
ranges ordinarily encountered. The eyepiece can be rotated about 
the vertical axis of the telescope to eliminate interference of the 
observer's head when backsighting. This does not affect deflection 
indications or the line of sighting. Тһе reticle contains a vertical and 
a horizontal cross line. 


(1) ‘TELESCOPE ELEVATION SCALE. The telescope is bolted to 
the mount and positioned in the correct relation by machined locating 
surfaces. To set the telescope elevation to zero (prism normal), the 
knob at the top is rotated until the coarse and fine index graduations 
on the uppermost part of the telescope coincide with zero position. 
This is the only elevation setting that may be made on the telescope. 
There is no provision for reading other elevation angles. At zero 
position, the line of sighting of the telescope is perpendicular to the 
axis of the telescope. 


(2) ‘TELESCOPE AZIMUTH SCALE. The azimuth scale is gradu- 
ated in 100-mil steps, numbered progressively from 0 to 32 in two 
consecutive semicircles. Zero readings indicate that the line of 
sighting is directly forward, or directly backward. The telescope. is 
moved in deflection by means of the associated knob. This knob 
has a throw-out lever to permit disengagement for rapid motion. 
Indications on the azimuth micrometer, which is graduated in 1-mil 
steps, supplement those on the azimuth scale. 


78. CARE AND PRESERVATION. 


a. General. The instructions in this paragraph supplement in- 
structions pertaining to individual instruments included in this section, 


b. Cleaning and Preserving Materials. 


(1) CLEANING MATERIALS, 
BRUSH, camel’s-hair 
PAPER, lens, tissue 
SOAP, liquid, lens cleaning 
(2) LUBRICANTS. 
GREASE, lubricating, special 
OIL, lubricating, for aircraft instruments and machine guns, 


c. Care in Handling. 


(1) Fire control and sighting instruments are in general, rugged 
and suited for the purpose for which they have been designed. They 
will not, however, stand rough handling or abuse. Іпассигасу or 
malfunctioning may result from mistreatment. 
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(2) Disassembly and assembly by the using arms is permitted 
only to the extent authorized in the paragraphs dealing with the in- 
dividual instruments. Authorized operations are those for which 
tools and parts have been provided. Other maintenance operations 
are the responsibilities of ordnance maintenance personnel, but may 
be performed by using arm personnel, when circumstances permit, 
within the discretion of the pertinent ordnance officer. Unnecessary 
turning of screws or other parts not incident to the use of the instru- 
ment is expressly forbidden. 

(3) Keep the instruments as dry as possible. Do not put an 
instrument in its carrying case when wet; dry it before placing in the 
carrying case. 

(4) When they are not in use, keep the instruments in the carry- 
ing cases provided or in the condition indicated for traveling 
(fig. 122). 

(5) Instruments which indicate incorrectly or fail to function 
properly after the authorized tests and adjustments have been made 
are to be turned in for repair by ordnance personnel. 

(6) Мо painting of fire control or sighting equipment by the 
using arms is permitted. 


d. Optical Parts. 


(1) To obtain satisfactory vision, it is necessary that the exposed 
surfaces of the lenses and other parts of the telescope be kept clean 
and dry. Corrosion and etching of the surface of the glass can be 
prevented or greatly retarded by keeping the glass clean and dry. 

(2) For wiping optical parts, use only lens papers specially 
intended for cleaning optical glass. Use of “cleaning cloths in the 
field is not permitted. "То remove dust, brush the glass lightly with 
a clean camel's-hair brush and rap the brush again a hard body in 
order to knock out the small particles of dust that cling to the hairs. 
Repeat this operation until all dust is removed. With some instru- 
ments, an additional brush with coarse bristles is provided for clean- 
ing mechanical parts. It is essential that each brush be used only 
for the purpose intended. 

(3) Exercise particular care to keep optical parts free from oil 
and grease. Do not wipe the lenses or windows with the fingers. "Го 
remove oil or grease from optical surfaces, apply liquid lens cleaning 
soap with a clean camel's-hair brush and rub the surface gently with 
clean lens paper. If liquid lens cleaning soap is not available, breathe 
heavily on the glass and wipe it off with clean lens paper; repeat this 
operation several times until the lens is clean. 

(4) Moisture may condense on the optical parts of the instru- 
ment when the temperature of the parts is lower than that of the 
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surrounding air. 'This moisture, if not excessive, can be removed by 
placing the instrument in a warm place. Heat from strongly con- 
centrated sources should not be applied directly, as it may cause 
unequal expansion of parts thereby resulting in breakage of optical 
parts or inaccuracies in observation. 


e. Lubricants. 
(1) Where lubrication with oil is indicated, use lubricating oil 
for aircraft instruments and machine guns. 


(2) Where lubrication with grease is indicated, use special lubri- 
cating grease. 


79. PROCEDURE FOR BORE SIGHTING. 


a. Тһе purpose of the bore sighting operation is to test the aline- 
ment of the sights for parallelism with the bore of the howitzer and to 
provide a basis for adjustment if the sights are found to be out of aline- 
ment. "Тһе adjustments described herein are those for which tools and 
equipment are provided. 


b. Facilities required for bore sighting consist of improvised bore 
sights and a testing target or distant aiming point (fig. 123). Тһе aim- 
ing point should be a distinct terrain object as far away as possible, at 
least 1,000 yards, preferably more. Bore sighting is done with the im- 
provised bore sights by removing the firing lock and sighting through 
the firing pin hole in the breechblock or through a cartridge case with 
primer removed, using crossed strings fastened in the score marks at 
the muzzle. This allows precise sighting on a line through the center 
of the howitzer bore. 


€. A screwdriver is the only tool required for alinement of the 
elbow telescopes with the howitzer bore. 


d. Adjustment of the range quadrant requires the use of a gunner's 
quadrant for comparison of the range quadrant setting against the 
actual elevation of the howitzer. In the absence of a gunner's quad- 
rant, no adjustment of the range quadrant is permitted. 


e. It is important that the cradle trunnions be leveled for bore 
sighting and that the howitzer be in the center of traverse. The trun- 
nions will generally be level when the carriage is on level ground. If 
not, the trunnions can be leveled by raising one trail. 


f. Alinement of Elbow Telescope M62. 

(1) Point the howitzer accurately at the distant aiming point by 
sighting through the howitzer bore, using the improvised bore sights. 

(2) Line up the matching index lines on the telescope adapter 
and clamp by use of the elevation clamping screw. Set the azimuth 
scale and micrometer to “ZERO.” Cross-level the telescope mount 
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and operate the elevating knob of the telescope mount if necessary 
to bring the aiming point onto the horizontal cross line of the telescope 
reticle. When these settings have been made, the aiming point should 
appear exactly on the vertical cross line. ' 

(3) If the aiming point appears either to the right or left of the; 
vertical cross line, adjustment will be necessary to bring the telescope 
into parallelism with the howitzer bore. 

(4) If the adjustment required is only а few mils, loosen the 
azimuth micrometer clamping nut (fig. 118) and slip the micrometer 
under the knob until it reads "ZERO" with the aiming point on the 
vertical line. Tighten the clamping nut. 

NOTE: If the micrometer adjustment is more than a few mils, 
the azimuth scale will not read “ZERO” when the micrometer reads 
“ZERO.” This will introduce possible whole-turn errors in micrometer 
setting. It will be preferable in this case to follow the method described 
below. 

(5) Ifthe adjustment required is more than a few mils, loosen the 
four clamping screws of the azimuth scale and shift the azimuth scale. 
Then tighten the clamping screw. 


g. Alinement of Elbow Telescope M61. 

(1) Point the howitzer accurately at the distant aiming point by 
sighting through the howitzer bore, using the improvised bore sights. 

(2) Line up the matching indexes on the lateral motion of the 
range quadrant. Look through the telescope. The aiming point should 
be at the same height as the “N” line (fig. 121) and should be centered 
laterally. 

(3) If the aiming point is not centered laterally, turn the deflec- 
tion knob to center the aiming point, and then adjust the movable 
index to bring it into line with the fixed index. The movable index 
is fastened by two screws and has slotted holes to permit adjustment 
when the screws are loosened. This adjustment has no effect on the 
alinement in elevation. 

(4) If the aiming point is not at the same height as the “N” line, 
the alinement in elevation is incorrect. Тһе condition should be re- 
ferred to qualified ordnance personnel as there is no provision for 
field adjustment in the vertical direction. 


h. Alinement of Panoramic Telescope Ml. The same procedure 
is followed as in alining the Elbow Telescope M62 (par. 79 f). 
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CHAPTER 4 


AMMUNITION 
80. GENERAL. 


a. Ammunition for HOWITZER, 105-mm, M3, is issued in the 
form of fuzed complete rounds of semifixed ammunition. А complete 
round includes all the ammunition components required to fire the 
cannon once, and comprises, for semifixed howitzer ammunition, a 
cartridge case containing a primer and a propelling charge, and a fuzed 
projectile which is seated loosely in the neck of the cartridge case. 
Usually, the propelling charge of semifixed ammunition is in sections, 
to permit adjustment in the field for zone firing. Ап exception is 
the high-explosive-antitank round for this howitzer; while the projec- 
tile fits freely in the cartridge case, the propelling charge is “fixed,” 
that is, not adjustable. 


81. NOMENCLATURE. 


a. Standard nomenclature is used herein in all references to specific 
ammunition items of issue. Its use for all purposes of record is man- 
datory. 


82. FIRING TABLES. 
a. For applicable firing tables see chapter 8. 


83. CLASSIFICATION. 


a. Dependent upon the type of projectile, ammunition for this 
howitzer is classified as high-explosive, high-explosive-antitank, smoke, 
or drill (dummy). Тһе high-explosive type is a relatively thin-walled 
shell containing a high-explosive filler for fragmentation and blast 
effect at the target. Тһе high-explosive-antitank shell is a special high- 
explosive type, primarily for penetration of armor plate. It is fitted 
with a windshield to improve its ballistic properties and with a base- 
detonating fuze. 'Two types of smoke shell are provided for this 
howitzer—a bursting type and a base-ejection type. The bursting type 
contains a sufficient charge of high-explosive to rupture the shell cas- 
ing and scatter the smoke-producing filler. In the base-ejection type, 
the smoke filler is ejected through the base of the shell by an expelling 
charge which is ignited by means of a time fuze. Drill cartridges are 
inert and are issued to provide simulated service ammunition for train- 
ing in loading and handling (service of the piece). 


84. IDENTIFICATION. 


a. General Ammunition is completely identified by painting 
and marking (including an ammunition lot number) on original pack- 
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ing containers and, when practicable, on the items themselves. Other 
essential information, may also be obtained from the marking, for 
example, on projectiles, the kind of filler. "Тһе muzzle velocity may be 
obtained from firing tables. 


b. Mark or Model. То identify a particular design, a model 
designation is assigned at the time the model is classified as an 
adopted type. 'This model designation becomes an essential part of 
the nomenclature and usually is included in the marking of the item. 
At present the model designation consists of the letter “М” followed 
by an Arabic numeral, for example, “M1.” Modifications are sig- 
nified by adding the letter “А” and appropriate Arabic numeral. 'Thus, 
“М48А1” signifies the first modification of an item for which the orig- 
inal model designation was “M48.” Ап earlier method consisted of 
the use of the word “Mark,” abbreviated “Mk.”, followed by a roman 
numeral. Still earlier, the letter *M" followed by the year in which 
the item was adopted was used. 


с. Ammunition Lot Number. At the time of manufacture, every 
ammunition item is assigned a lot number in accordance with pertinent 
specifications. Generally, this lot number is stamped on the item. In 
addition, every complete round of semifixed ammunition is also as- 
signed an ammunition lot number, at the time of assembly. "Тһе am- 
munition lot number is stenciled on all original packing containers and, 
when practicable, on the round itself (usually on the base of the 
cartridge case). It is required for all purposes of record, including 
reports on condition, functioning, and accidents in which the ammuni- 
tion is involved. Ав far as practicable, all complete rounds in any 
particular ammunition lot are made up of components selected from 
the same lot. То obtain the greatest accuracy in any firing, successive 
firing should be from the same ammunition lot. 


d. Weight Zone Marking. Small variations in weight occur dur- 
ing the manufacture of different lots of high-explosive and chemical 
shell. When required, such shell are grouped in weight zones so that 
appropriate ballistic corrections provided in firing tables may be ap- 
plied for the variations in weight. Тһе weight zone of the projectile 
is indicated thereon by squares, in the same color as the original mark- 
ings, having a prick punch mark in the center of each. One, two, three, 
or more such squares are used, depending upon the weight of the 
loaded projectile. For 105-mm howitzer shell, two squares indicate 
"standard" or "normal" weight, that is, the weight for which no weight 
corrections are necessary. 


e. Painting and Marking. | 
(1) PAINTING. Artillery projectiles are painted primarily to pre- 
vent rust. Secondary purposes are to provide, by the color, a ready 
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means of identification as to type, and for camouflage. Тһе color 
scheme for the 105-mm howitzer projectile is: 


High explosive «uentos Olive drab, marking in yellow 

SMOKE еони Gray, marking in yellow and one yellow band 

Drill or dummy............ Black, marking in white. Nonferrous parts are 
unpainted 


(2) For the purposes of identification the following is marked on 
each round. 


(a) On the Projectile (Stenciled ). 

Weight zone (on H.E. shell, and on FS and WP smoke shell). 

Caliber and type of cannon. 

Kind of filler; “TINT,” etc. 

Туре and model of projectile. 

Lot number of loaded projectile. Ordinarily the projectile lot number 
is not required after the complete round is assembled. Hence, + is 
stenciled below the rotating band, in which position it is covered by 
the neck of the cartridge case. 

(b) On Base of Cartridge Case (Stenciled Unless Indicated Other- 
wise ). I 
Ammunition lot number. The ammunition lot number will have an 

*X" suffix when the round is assembled with a steel case. 

Туре and model of projectile. 

Caliber and model of cartridge case (stamped). "The designation will 
have a “B1” suffix when the case is made of steel. 

Cartridge case lot number (stamped). 

Initials or symbol of manufacturer and year of manufacture (stamped). 

Туре and model of cannon in which fired. 

(c) On the Fuze (Stamped). 

Manufacturer's initials. 

Туре and model of fuze*, 

Lot number of fuze and year of manufacture. 

Action of fuze; “SQ,” “DEL”; time in seconds on graduated time ring. 


85. CARE, HANDLING, AND PRESERVATION. 


a. General. Ammunition is packed to withstand conditions ordi- 
narily encountered in the field, moisture-resistant containers and suit- 
able packing.boxes being used when necessary to provide the required 
protection for shipment and storage. Care must be observed to keep 
packing boxes from becoming broken or damaged. АП broken boxes 
must be repaired immediately and all markings transferred to the new 
parts of the box. Since explosives are adversely affected by moisture 


*The M48A2 Fuzes will have stamped thereon, immediately following the model 
number, the length of delay in seconds, that is “(.05 SEC.)" or “(0.15 SEC.)," as 
applicable. This is to identify the difference between the long delay and short 
delay types, which otherwise are similar. 
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and high temperatures, due consideration should be given to the 
following: 

(1) Do not break the moisture-resistant seal until ammunition is 
to be used. Ammunition removed from the airtight container, par- 
ticularly in damp climates, is apt to corrode, thereby causing the am- 
munition to become unserviceable. 

(2) Protect the ammunition from high temperatures, including the 
direct rays of the sun. More uniform firing is obtained if the rounds, 
especially the propelling charges, are at the same temperature. 


b. Ammunition and ammunition components should be protected 
from mud, sand, dirt, and water. If they get wet or dirty, they should 
be wiped off at once. Verdigris or light corrosion should be wiped off. 


c. Explosive ammunition, or components containing explosives, 
must be handled with appropriate care at all times. The explosive 
elements in primers and fuzes are particularly sensitive to undue shock 
and high temperatures. 


d. Brass cartridge cases are easily dented and should be protected 
from hard knocks and blows. When removing the projectile or semi- 
fixed ammunition from, or replacing it in, the cartridge case, care must 
be taken to avoid damaging the lip of the case. Dented cartridge cases 
or cases with damaged lips may result in incomplete obturation, jam- 
ming in the chamber, and difficulty in extraction. 


e. Do not attempt to disassemble any fuze. 


f. Do not remove protection or safety devices from fuzes until 
just before use. 


g. Do not handle duds. Because their fuzes are armed and hence 
extremely dangerous, duds will not be moved or turned, but will be 
destroyed in place in accordance with TM 9-1900. 


h. Storage. When it is necessary to leave ammunition in the 
open, raise it on dunnage at least 6 inches from the ground and cover it 
with a double thickness of paulin. Suitable trenches should be dug 
to prevent water from flowing under the pile. 


86. AUTHORIZED ROUNDS. 


a. Ammunition authorized for use іп the HOWITZER, 105-mm, 
М3, is listed below. It will be noted that the nomenclature (standard 
nomenclature) completely identifies the ammunition as to type and 
model of projectile and fuze, and as to caliber, model, and type of 
cannon in which fired. Тһе numbers in parentheses following the 
nomenclature refer to the assembly numbers in table I, for cross refer- 
ence purposes. 
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SERVICE AMMUNITION* 


SHELL, semifixed, H.E, M1, w/FUZE, P.D, М48А1 or M48A2, 
105-mm how., M3 (airborne) (1) 

SHELL, semifixed, H.E, w/FUZE, P.D., M48, 105-mm how., M3 
(airborne) t (2) 

SHELL, semifixed, Н.Е. M1, w/FUZE, P.D., M54, 105-mm how., МЗ 
(airborne) (3) 

SHELL, semifixed, H.E., A.T., M67, w/FUZE, B.D., M62 ог M62A1, 
105-mm how., M3 (airborne) (4) 

SHELL, semifixed, smoke, HC, B.E, M84, w/FUZE, P.D, M54, 
105-mm how., M3 (airborne) (5) 

SHELL, semifixed, smoke, FS, M60, w/FUZE, P.D., M57, 105-mm 
how., M3 (airborne) (6) 

SHELL, semifixed, smoke, WP, M60, w/FUZE, P.D., M57, 105-mm 
how., M3 (airborne) (7) 


DRILL (DUMMY) AMMUNITION 


CARTRIDGE, drill, semifixed, M14, w/FUZE, dummy, M59, 105-mm 
how., M2, M2A1, and МЗ} (8) 

CARTRIDGE, drill, semifixed, M14, w/FUZE, inert, P.D, M54, 
105-mm how., M2, M2A1, and M3j (9) 


b. The components of these rounds are identical with those of the 
corresponding rounds for the M2, M2AI, and M4 Howitzers except 
for the propelling charges. Rounds for the M3 Howitzer, with the 
exception of the M67 round, have 5-section adjustable propelling 
charges containing a quick-burning powder. These propelling charges 
or sections thereof are not interchangeable with the charges or sections 
of the rounds for the M2, M2A1, and M4 Howitzers. Тһе following 
are to be noted, however: | 


(1) 'The M1 rounds for the 105-mm Howitzer M3 may be fired 
in the 105-mm Howitzers M2, M2AI, and M4 by applying suitable 
corrections as given in FT 105-H-3 and changes. 


(2) In cases of extreme emergency only, the M1 rounds for the 
105-mm Howitzers M2, M2A1, and M4, with charges 1 through 3 
only, may be fired in the M3 Howitzer by applying suitable correc- 
tions as given in FT 105-L-2 and changes. 


*Some service rounds are manufactured with both brass and steel cartridge cases. 
Steel case rounds are identified in the standard nomenclature by the words 
"steel case" immediately following the projectile model designation. 

ТЕог future manufacture, rounds for this howitzer which require the M48-type 
fuze will be assembled with the M48A1, or M48A2 with 0.15 second delay. 

{Increments 6 and 7 to be removed when the drill cartridge is used with the МЗ 
Howitzer to simulate service ammunition. 


142 


TM 9-326 
87—89 


AMMUNITION 


87. PREPARATION FOR FIRING. 


a. In one type of packing, the projectile is packed in one end of 
the fiber container and the cartridge case with its propelling charge 
and primer in the other end. The nose of the projectile is toward and 
within the oartridge case neck. In another type, the projectile and 
cartridge case with primer and propelling charge are packed in sepa- 
rate containers. In both types, the projectile must be seated properly 
in the cartridge case, base end into the cartridge case neck, upon 
removal from the container. 


b. High-explosive-antitank Round. Once the projectile is prop- 
erly seated, this round is ready for firing since the propelling charge is 
fixed and the fuze is a single-action, base-detonating type. 


c. High-explosive Round. Тһе semifixed high-explosive rounds 
are prepared for firing as follows: 

(1) After removing the round from the fiber container, withdraw 
the U-shaped packing stop from the fuze wrench slots in the fuze. 
'This stop is used to prevent the fuze from touching the separator 
between the projectile and the cartridge case in the fiber container. 
Serious damage may result if this stop is not removed before firing. 

(2) Adjust the propelling charge for the zone to be fired, as de- 
scribed in paragraph 89, unless the full (outer zone) charge is to be 
fired. In the latter event, no adjustment is necessary. 

(3) Set the fuze as described in paragraph 90. NOTE: If the 
round is not fired, reset the fuze to its initial position and replace any 
safety devices before restoring the round to its original condition and 
packing. CAUTION: Rounds of 105-mm ammunition with the M1 
High-explosive Shell will not be fired with charge 5 (full charge) except 
in emergency, and then only at approximately a 0-degree traverse, in 
order to avoid undue strain on the trails and other parts. Personnel 
аге not directly endangered by full-charge firing. 


88. AMMUNITION DATA. 


а. Information on the ammunition is given in table I. Тһе assem- 
bly number is for cross reference to authorized rounds (par. 86). See: 
also figures 124 and 125, inclusive. 


89. PROPELLING CHARGES. 


a. Description. Propelling charges for the high-explosive and 
smoke rounds are divided into sections to provide for zone firing. The 
full charge consists of a base charge and four increments, providing 
for five zones of fire. Тһе powder for each section or increment is 
assembled in a cloth bag on which is marked the number of the charge. 
Тһе base charge (charge 1) is held in the bottom of the cartridge 
case by a retainer. 
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| PROJECTE |Compl. Round PROPELLING CHARGE PRIMER 
i CHARGE 
Action Type Powder Type 
Service Ammunition 

мі | 32.98 | TNT 4.84 |40.50 | 31.07 MASAT or SQ and | s.zone | FNH | 1.34 | M1B1A2 100-gr. 

124| SHELL| H.E . 84 |40. ° M48A2 | Delayt | perc. 
P.D. | SQand | 5. FNH | 134 |M1B1A2 100-gr. 

—| SHELL| H.E. | Мі | 32.98 | TNT 4.84 40.50 | 31.07) PD. Dat zone TM 
P.D., SQand | s. FNH | 134 |M1B1A2 | 100-gr. 

125| SHELL| H.E. | M1 | 32.97 | TNT 4.84 |40.50 | 31.07 Б, M ты zone | oe 
de — Ó——— a ee ee ee ч. U 

H.E., Å 50/50 7 š B.D., Non- fixed! FNH 1.40 | MIB1A2 100-gr. 

126| SHELL| Н.Е» M67| 29.22 50/50 2.94 36.65 31.08 | um res ed x 
Smoke. HC smoke _ | .49| РІ, SQ and Sa FNH 1.34 | M1B1A2 100-gr. 

127| SHELL TA M84 | 32.87 |HC smoke | 7,50 41 74t | золо 12, | tem zone ve 
—| SHELL | Smoke ; FS Smoke 4.61 Å .08 | | E M1B1A2 P 
7| —| SHELL | Smoke ЕШ 34.70 WPSmoke 4.06 |42. 20+ | 31.08 кр» 50 5-zone | FNH | 1.34 |MIB1A2 | (o 

Drill (Dummy) Ammunition 
M1B1A2° 
IM1B1A2° |, 100-gr. 
inert perc. 


B.D.—Base-detonating 
B.E.—Base-ejection 


P.D.—Point-detonating 
perc.—Percussion 
SQ—Superquick 
{Muzzle velocity, 1020 f/s 
°Cartridges of earlier manufacture may have M1B1A1 primer. 
1Delay of M48 is 0.05 second; of M48A1, 0.15 second. The M48A2 Fuze may have 0.05 second or 0.15 second delay depending on the lot. For future manu- 
facture, rounds for this howitzer will be assembled only with the long delay fuzes. 


in.—inches 
H.E.—High-explosive Ib—pounds. 
CART.—Cartridge H.E., A.T.—High-explosive-antitank NA—Not available 
fEstimated *Hexachlorethane-zinc mixture 

$As shipped; increment charges 6 and 7 to be removed when used with M3 howitzer. 


gr.—grain 
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TYPE AND MODEL OF CANNON 


Figure 124 — Shell, Semifixed, Н.Е., МІ, w/FUZE, P.D., М48А1, 105-тт How., M3 (Airborne) — as Fired — With 
Cartridge Case Sectioned Showing Charge 5 (Full Charge) 


NOLLINNNNV 


68 
906-6 Wl 


OT NUMBER 
AMMUNITION LOT NUMBER AND LOADER'S INITIALS CALIBER AND TYPE OF CANNON 
ALIBER OF CANNON AND MODEL OF CARTRIDGE CASE KIND OF FILLER WEIGHT ZONE 
MODEL OF SHELL 


| РЕТ, DRAB (MARKING IN YELLOW) 
N 31.09 MAX. 


MODEL OF SHELL 
MANUFACTURER'S INITIALS AND YEAR OF MANUFACTURE 


TYPE AND MODEL OF CANNON 


RA PD 993C 


Figure 125 — Shell, Semifixed, H.E., МІ, w/FUZE, P.D., M54, 105-тт How., M3 (Airborne) 
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Figure 126 — Shell, Semifixed, Н.Е., A.T., M67, w/FUZE, B.D., M62 or М62А1, 105-mm How., M3 (Airborne) 
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Figure 127 — Shell, Semifixed, Smoke, H.C., B.E., M84, w/FUZE, P.D., M54, 105-mm How., M3 
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Figure 128 — Cartridge, Drill, Semifixed, M14, w/FUZE, Dummy, M59, 105-mm How., — As Shipped 


NOILINOWWV 


68 
906-6 WL 


TM 9-326 
89—90 


105-MM HOWITZER M3 AND 105-MM HOWITZER CARRIAGES M3 AND M3AT1 


Тһе first increment (numbered “2”) is tied to the base charge with 
long twine. Тһе other increments, in numerical order, are tied to 
each other with short twine. "This permits withdrawal of the sec- 
tions, except the base section, to the mouth of the cartridge case 
where those increments not required for the particular range to be 
fired may be removed by cutting or breaking the twine. Тһе in- 
crements to be used are then readily reassembled in the cartridge 
case in numerical order, the increment having the number corre- 
sponding to the charge to be fired being uppermost. It will be noted 
that the increments are of unequal weight, hence not interchangeable. 
(See also par. 86.) АП of the sections from 1 up to and including 
the number of the charge to be fired are required for firing the charge 
called. for. "Thus, to fire charge 3, the base charge, which is marked 
“1” and the increments marked “2” and “3,” in numerical order, 
must be used. 


b. Preparation for Firing. When firing the full charge (charge 
5), no adjustment is required. For firing other charges, remove the 
projectile from the cartridge case, withdraw the increments from the 
case, and remove those increments numbered higher than the charge 
to be fired. Reassemble the remaining increments in the cartridge 
case in their original numerical order—the number of each increment 
uppermost. For example, when adjusting the propelling charge for 
charge 3, the increments numbered 4 and 5 will be removed and the 
remaining sections replaced in the cartridge case. Insofar as the 
propelling charge is concerned, the round is now ready for firing. 


90. FUZES. 


a. General. А fuze is a mechanical device used with a projectile 
to explode it at the same time and under the circumstances desired. 
The fuzes described herein are all assembled to the rounds as issued, 
not issued separately for use in the field. 


b. Classification. Fuzes may be classified according to the man- 
ner of functioning as "time" or "impact" Time fuzes contain a 
timing element in the form of a compressed black powder train or 
a mechanism similar to clockwork which is set, by means of a gradu- 
ated time ring, to explode the shell a certain number of seconds after 
firing. Impact fuzes function upon striking a resistant object. Im- 
pact fuzes may be classified, according to the speed of functioning 
after impact, as superquick or delay. According to their location, 
fuzes are known as point-detonating (P. D.) or base-detonating 
(B. D.) 


c. Boresafe Fuzes. Certain fuzes are considered “boresafe.” А 
boresafe (detonator-safe) fuze is one in which the explosive train is 
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so interrupted that, prior to firing and while the projectile is still in 
the bore of the cannon, premature functioning of the bursting charge 
is prevented should any of the more sensitive elements, primer 
and/or detonator, malfunction. All fuzes used with the ammunition 
described herein are considered boresafe, with the exception of FUZE, 
P.D. M57. This fuze is not considered boresafe when used in con- 
junction with the nonboresafe BOOSTER M22, assembled to the 
M60 Smoke Shell. CAUTION: Fuzes will not be disassembled. 
Any attempt to disassemble fuzes іп the field is dangerous and is 
prohibited except under specific directions from the Chief of Ord- 
nance. 


d. FUZE, P.D., M48; FUZE, P.D., M48A1; and FUZE, P.D., 
M48A2. 


(1) GENERAL. The M48 Fuze and modifications thereof are 
based on the same principles but differ in the following respects. 
Delay of the M48 is 0.05 second whereas that of the M48A1 is 0.15 
second. Тһе M48A1 also has a centrifugally operated lock for hold- 
ing the delay assembly in the armed position. Тһе M48A2 may 
have either the 0.05 second or the 0.15 second delay. This modifi- 
cation differs from both the M48 and M48A1 in that the firing pin 
of the delay assembly is rigidly supported against movement, giving 
additional insurance against accidental or premature functioning. 


(2) DESCRIPTION. All modifications contain two actions, super- 
quick and delay. Although both actions are initiated on impact, the 
functioning of the shell depends upon the setting of the fuze. How- 
ever, it should be noted that if the fuze is set for superquick action, 
and this action fails, the projectile will function with delay action 
rather than become а dud. Оп the side of the fuze, near the base, 
is a slotted "setting sleeve" and two registration lines; the line parallel 
to the axis of the fuze is marked “S.Q.” (superquick), the other at 
right angles thereto is marked “DELAY.” As shipped, the fuze is 
set “S.Q.” То set the fuze for delay action it is necessary to turn 
the setting sleeve so that the slot is alined with “DELAY.” (A delay 
pellet incorporated in the delay action train provides for the delay 
action.) Тһе setting may be made or changed at will with a screw- 
driver or similar instrument at any time before firing. 'This can be 
done even in the dark by noting the position of the slot parallel to 
the fuze axis for “5.0.” at right angles thereto for “DELAY.” 


(3) PREPARATION FOR FIRING. Prior to firing, it is only neces- 
sary to set the fuze as described above, and this only when delay 
action is required, since, as shipped, the fuze is set superquick. 


e. FUZE, P.D., M57. The M57 is a single-action, superquick 
type similar in appearance to the M48 Fuzes, excepting for the 
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marking and the absence of the delay element assembly and setting 
sleeve. Тһе fuze requires no setting or special preparation for firing. 


f. FUZE, P.D., M54. 


(1) DESCRIPTION. This fuze is a combination time and super- 
quick type. А safety pull wire extends through the fuze to secure 
the time plunger during shipment. Тһе fuze contains two actions, 
time and superquick. "Тһе superquick action is always operative and 
will function on impact unless prior functioning has been caused by 
time action. Therefore, to set the fuze for superquick action, it is 
required that the time action be set either at safe (S) or for a time 
longer than the expected time of flight. Тһе time-train ring, gradu- 
ated for 25 seconds, is similar to that of other powder time train 
fuzes. То prevent extremely short time action, an internal safety 
feature prevents the time action from functioning should the fuze be 
set for less than 0.4 second. "Therefore, when setting for time action, 
the setting should always be greater than this minimum of 0.4 second. 
Тһе fuze as shipped is set safe (S); prior to firing, the fuze is set 
for the required time by means of a fuze setter. 

(2) PREPARATION FOR FIRING. Prior to firing, with either super- 
quick or time setting, the safety pull wire must be withdrawn from 
the fuze (pull lower end of the wire from the hole and slide wire off 
the end of the fuze). If superquick action is required, the graduated 
time-train ring can be left as shipped set at safe (S), or for a time 
greater than the expected time of flight. If time action is required, 
the graduated time-train ring is set for the required time of burning 
by means of a fuze setter. NOTE: If, after setting the fuze pre- 
paratory to firing, the round is not fired, the fuze will be reset “SAFE” 
and the safety pull wire replaced in its proper position, before the 
round is returned to its packing container. 


g. FUZE, B.D., M62 and M62A1. This is a base-detonating type 
of fuze provided for the H.E., А.Т. Shell. It functions with nondelay 
action. Тһе M62 and the modification, M62A1, are basically alike, 
but the M62A1 has a larger plunger recess and short restraining 
springs, giving greater sensitivity to impact at the target. Because 
of its location, the fuze is not visible. Мо preparation for firing is 
required. 


91. PACKING. 


a. Standard packing for 105-mm howitzer ammunition consists of 
individual fiber containers in which the projectile is packed nose 
toward and within the cartridge case but separated from the cartridge 
case by a partition. These containers are packed in crated bundles 
of three (3 rounds), crated for oversea shipments, or two containers 
(2 rounds) per wooden packing box, the latter being standard. Crates 
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containing one bundle are approximately 37146 by 13% by 11%; 
inches and weigh about 172 pounds. Weight of the 2-round box 
packing is about 120 pounds. Complete data is published in SNL 
R-1 and SNL R-6. 


b. Marking for Shipment. 


(1) Packings for shipment are marked as follows: 

(a) Name and address of destination or port officer (or code 
marking), preceded by word "To”* 

(b) Name and address of ultimate consignee, preceded by word 
*For."* 

(c) List and description of contents. 

(d) Ammunition Identification Code (А..С.) symbol, as pub- 
lished in SNL's. 

(e) Gross weight in pounds, displacement in cubic feet. 

(f) Тһе number of the package or shipping ticket.* 

(6) Тһе letters “U.S.” in several conspicuous places. 

(Һ) Order number or contract number. 

(i) Ordnance Insignium and Escutcheon. 


(j) Name or designation of consignor preceded by the word 
“From.”* 


(k) Lot number. 
(1) Month and year packed. 
(m) Inspector's stamp. 


(2) In addition, the adhesive sealing strips on fiber containers 
are in the same color as the ammunition item, in accordance with 
the basic color scheme. It will be noted that for the high-explosive 
projectile, the strips are yellow with black marking. 


92. FIELD REPORT OF ACCIDENTS. 


a. When an accident involving the use of ammunition occurs 
during training practice, the procedure prescribed in AR 750-10 will 
be observed by the ordnance officer under whose supervision the 
ammunition is maintained or issued. Where practicable, reports 
covering malfunctions of ammunition in combat will be made to the 
Chief of Ordnance, giving the type of malfunction, type of ammuni- 
tion, the lot number of the complete rounds or separate loading com- 
ponents, and condition under which fired. 


*—May be omitted on individual package in carload shipments, provided 
shipments consist of packages of standard weights and dimensions containing 
standard quantities. 
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CHAPTER 5 
ORGANIZATIONAL SPARE PARTS AND ACCESSORIES 
93. ORGANIZATIONAL SPARE PARTS. 


a. A set of spare parts is supplied with the 105-mm howitzer and 
a set with the carriage for field replacement of those parts most 
likely to become broken, worn, or otherwise unserviceable. The sets 
should be kept complete at all times by requisitioning new parts for 
those used. Тһе sets and their component parts are listed in SNL 
C-50. 


b. Care of spare parts is covered in chapter 2, section VI of this 
manual. 


94. ACCESSORIES. 


a. Accessories include the tools and equipment required for such 
disassembling and assembling as the using arms are authorized to 
perform, and for cleaning and preserving the 105-mm howitzer and 
carriage. Accessories should not be used for purposes other than 
those prescribed and, when not in use, should be properly stored. 


b. "There are a number of accessories, the names or general char- 
acteristics of which indicate their use. Others embodying special 
features or having special uses, are described in the following para- 
graphs: 

(1) EQUILIBRATOR ASSEMBLING Вогт. The bolt is 22 inches 
long, threaded at one end and knurled at the other. The purpose 
of the bolt is to retain the equilibrator in its assembled unit when 
making adjustments to the equilibrator trunnion pins or when re- 
moving or replacing the equilibrator in its bearing on the carriage. 

(2) ARTILLERY GuN Book. The gun book (O.O. Form 5825) 
is used for the purpose of keeping an accurate record of the materiel. 
It must always remain with the materiel regardless of where it may 
be sent. The book includes a record of assignment, record of ammu- 
nition fired, inspector’s record of tests, records of repairs and modifi- 
cations, forms to be filled out in case of premature explosions, This 
book should be in the possession of the organization at all times. The 
completeness of its records and its whereabouts are the responsibility 
of the company commander. It must also contain date of issuance 
of the materiel, by whom used, and the place where issued. If a new 
gun is installed on the carriage, all data recorded in the old book 
with reference to sights, mounts, etc., must be copied into the new 
book before the old book is relinquished. 

NOTE: Record of assignment data must be removed and de- 
stroyed prior to entering combat. 
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PROJECTILE RAMMER M2 STAFF 


SCREW THREADS 
Figure 130 — Rammer M2 RA PD 49908 


(3) Bore BRusH M12. The bore brush is used for cleaning the 
bore of the howitzer. It is used in conjunction with the 2-sectioned 
staff. 

(4) Оп. ScREW FILLER M3 WITH ADAPTER (fig. 129). The oil 
screw filler is a high-pressure hand pump used to replenish the recoil 
mechanism with oil. The cil screw filler is fitted with an adapter 
by means of which the nozzle is screwed into the filling hole. The 
oil is forced into the recoil mechanism by means of a screw plunger. 
Extreme care must be taken in order that the threaded nozzle of the 
filler does not break or the threads become distorted. The handle 
should be centered and both hands used to assure an even stroke. 

(5) BALLOON TIRE PRESSURE GAGE (fig. 129). The tire gage 
is a commercial piston type gage used for testing the air pressure 
in the tires. 

(6) HANDSPIKE. Тһе handspike is a steel tube with a socket 
welded 7 inches from the tapered end. Тһе purpose of this hand- 
spike is to traverse the howitzer by moving the trail. 

(7) GEAR PULLER (fig. 129). Тһе gear puller is for removing 
the elevating and traversing worm wheels which have been assembled 
on the shafts. 

(8) Two-cvLINDER TIRE Pump (fig. 129). The tire pump is а 
two-cylinder hand pump used for inflating the tires. 

(9) RAMMER М2 (fig. 130). This is an unloading rammer of 
the Edwards type. It is inserted from the muzzle end and uses the 
same staffs as the bore brush. It is placed against the nose of the 
projectile and then rammed. It is constructed in two major parts. 
One remains stationary and the other acts as a hammer. А stop 
prevents the bolt of the hammer section from hitting the nose of the 
projectile. A spring returns the hammer after each stroke. 

(10) CLEANING AND UNLOADING RAMMER М5 (fig. 129). "This 
rammer is a cone-shaped device used in conjunction with the staff 
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sections for the removal of lightly stuck projectiles. It is inserted 
from the muzzle end of the howitzer. 

(11) Оп, RELEASE (fig. 129). Тһе oil release is a 5-inch plug- 
shaped device with a hollow center. Its threaded end is screwed into 
the filling and drain plug hole. It releases the valve for draining the 
reserve oil from the recoil mechanism. 

(12) STAFF SECTION (fig. 129). Two wooden staff sections are 
provided for use with the bore brush and both rammers. 

(13) Fuze WRENCH М7 (fig. 129). Тһе fuze wrench is used to 
tighten the fuze in the projectile before firing, and for interchanging 
fuzes. Тһе screwdriver portion of the wrench is used for setting the 
fuze to either “SUPERQUICK” o; "DELAYED." 

(14) HowirrzER LOCKING RING WRENCH (fig. 129). This is a 
face spanner wrench used for the recoil mechanism locking bracket 
ring when removing the howitzer tube from the sleigh, or replacing it. 

(15) PINTLE AND TRAIL WRENCH. Тһе pintle and trail wrench 
is 12 inches long. One end has a 3-inch open hexagonal wrench and 
the other has a 214-inch hexagonal box wrench. It is used on the 
pintle and trail nuts. 

(16) WHEEL STUD NUT SOCKET WRENCH (fig. 129). A socket 
wrench is provided for the wheel stud nuts. A wrench handle is 
used with this wrench. 
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CHAPTER 6 
STORAGE AND SHIPMENT 


95. PREPARATION FOR DOMESTIC SHIPMENT AND 
LIMITED STORAGE. 


a. General. Тһе 105-mm Howitzer Carriages M3 and M3AI 
shall be stored or shipped either with or without the howitzers 
mounted. All precautions should be taken to prevent corrosion dur- 
ing storage or shipment. 


b. Preparation of Howitzer and Carriage. 


(1) LUBRICATION. The materiel shall be completely lubricated 
before storing or shipping (ch. 2, sec. 5). 


(2) PAINTING AND PRESERVING. 


(a) Surfaces that have become checked, pitted, or rusted should 
be thoroughly cleaned and rust spots removed. 


(b) Touch up the clean surfaces, applying lusterless, olive-drab, 
synthetic enamel. 


(c) Clean all unpainted surfaces with dry-cleaning solvent or 
with a soap solution. When a soap solution is used, the surfaces must 
be rinsed with clean, hot water and thoroughly dried after rinsing. 


(d) Apply thin film, rust-preventive compound to the unpainted 
surfaces from which it would be easy to remove the rust-preventive 
when the carriage reaches its destination. This preventive may be 
applied cold -by spraying or brushing. 

(e) Apply light, rust-preventive compound to unpainted surfaces, 
such as the bore of the howitzer, from which it would be difficult to 
remove rust-preventives. 


(3) SEALING OF HOWITZER TUBE. After the rust-preventives 
have been applied, a piece of waterproof, greaseproof paper is placed 
over the muzzle of the howitzer and taped in place with 4-inch, ad- 
hesive, nonhygroscopic tape. Тһе breech will be sealed by use of 
heavy grease, waterproof paper and tape. 


(4) BREECH AND CARRIAGE COVERS. Tie the breech and car- 
riage covers in place. 


(5) GENERAL INSPECTION. Make a systematic inspection just 
before storage or shipment and list all broken or missing items that 
are not repaired or replaced, and attach this list to the carriage. 
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96. INSTRUCTIONS FOR RAIL SHIPMENT. 
a. Loading. 


(1) INSPECTION. Inspect floors of all railroad cars to make sure 
they are sound and that all nails and other projections have been 
removed. 


(2) BRAKE WHEEL CLEARANCE, Each railroad car must bé 
loaded with a resulting brake wheel clearance of at least 6 inches in 
front, on top, and at each side of the brake wheel. 


(3) DISTRIBUTION oF Loap. The carriage should be centered 
as nearly as possible, crosswise to the car and loaded so that equal 
weight bears on each truck of the car. 


(4) PLAcARDING. Each railroad car must be placarded, “DO 
NOT HUMP.” 


(5) Brakes. After loading and bracing the carriage, the hand 
brake should be set. 


NOTE: When loading railroad cars, carriages should be so loaded 
as to require a minimum number of cars. То accomplish this, vari- 
ous types of vehicles can be loaded on the same car provided all 
have same destination. 


(6) ТҮРЕ or CARS. Box cars, flat cars, or gondola cars may be 
used. 

(7) Tires. Inflate the tires to 10 pounds per square inch above 
prescribed pressure. 


b. Blocking Carriage on Railroad Car, Method 1 (fig. 131). 


(1) BLocks B. Place one block B at the front and one at the 
rear of each wheel (four blocks B required). Nail the heel of the 
block to the car floor with five 40-penny nails, and toe-nail that por- 
tion of the block under the wheel with two 40-penny nails. 


(2) СіЕАТЅ C. Place two cleats C on each side of the carriage 
against the outside of each tire (four cleats C required). Nail the 
bottom cleat to the car floor with three 40-penny nails and the top 
cleat to the cleat below with three 40-penny nails. 


(3) Supports D. Place one support D under the axle near the 
inside face of each wheel (two supports D required). ‘These sup- 
ports should be cut so as to fit snugly between the car floor and the 
axle. Nail each support to the car floor with four 40-penny nails. 


(4) Brocxs F. Block the trails of the carriage with four blocks 
F, one against the front of each spade and one to the rear of each 
spade. Toenail each block with four 40-penny nails. 


(5) Сікатв G. Against the end of each block F, nail two cleats 
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Figure 131 — Method 1 — Blocking Requirements for Securing 105-тт Howitzer Carriages M3 and M3A1 on 
Railroad Cars 
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С (eight cleats С required). Май the lower cleat to the car floor 
with three 40-penny nails and the top cleat to the cleat below with 
three 40-penny nails. 


(6) СікАтв H. Nail one cleat H against the outside face of 
blocks F (two cleats H required). Май each cleat to the car floor 
with three 40-penny nails. 


(7) STRAPPING E (WHEEL STRAPPING). Secure each wheel by 
passing wire, consisting of four strands, two wrappings of No. 8 gage, 
black annealed wire, through two openings in the wheels and securing 
the wire to the stake pockets on each side of the car. Tighten wire 
enough to remove slack. Тһе openings in the wheels through which 
the wire passes should be approximately the same distance from car 
floor. 


(8) STRAPPING K (TRAIL STRAPPING). Secure the trail of the 
carriage by wrapping four strands, two wrappings of No. 8 gage, black 
annealed wire around the neck of the lunette and securing the wire 
to the stake pockets on each side of the car. 


NOTE: When a box car is used, strapping should be applied to 
the carriage as described above, but should be attached to the car 
floor by means of blocking or anchor plates. 


c. Blocking Carriage on Railroad Car, Method 2 (fig. 132). 


(1) BLocks L. Place one block L across the front and one across 
the rear of the wheels (two blocks L required). Blocks L will be 
at least 8 inches longer than the over-all width of the carriage at the 
car floor. 


(2) CrEATS M. Place one cleat M on top of blocks L against 
the outside face of each wheel (two cleats M required). These 
cleats will be nailed at each end to blocks L with two 40-penny nails. 


(3) CrEATS М. Place two cleats М against blocks L to the front 
and to the rear of each wheel (eight cleats М required). Май the 
lower cleat to the car floor with three 40-penny nails and the top 
cleat to the cleat below with three 40-penny nails. 


(4) SurPoRrs D. Place one support D under the axle near the 
inside face of each wheel (two supports D required). These sup- 
ports should be cut so as to fit snugly between the car floor and the 
axle. Nail each support to the car floor with four 40-penny nails. 


(5) TRAIL BLOCKING. Block the trail of the carriage in the 
same manner as trail blocking in Method 1. 


(6) TRAIL AND WHEEL STRAPPING. Strap the trails and wheels 
in the same manner as in Method 1. 
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Railroad Cars 


Figure 132 — Method 2 — Blocking Requirements for Securing 105-mm Howitzer Carriages МЗ and МЗА1 on 
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STORAGE AND SHIPMENT 
97. SHIPMENT BY WATER. 


a. Preparation. Тһе howitzer and carriage will be prepared for 
overseas shipment as directed in paragraph 95 with special attention 
to painting and preserving operations. 


b. Crating. In order to protect the materiel and to conserve space 
aboard ship, it will usually be desirable to crate and box components. 
Crates or boxes should be constructed in a manner similar to the 
crates described in OSSC-C, Ordnance Storage and Shipment Chart, 
Group С--Маіог Items. (See also par. 101.) 


98. INSTRUCTIONS FOR INDEFINITE STORAGE. 


a. Preparation. Тһе howitzer and carriage should be prepared 
for storage as described in paragraph 95. 


b. Rubber Preservation. Remove the weight from the wheels 
by jacking up the carriage and reducing the pressure of the tires about 
10 pounds per square inch. When the carriage is stored so that rays 
of light reach the carriage, the tires should be removed and stored 
in a dark, dry, warehouse, or covered with a canvas or similar light 
resistant material. 


c. Exercising of Recoil Mechanisms. While in storage the re- 
coil mechanism should be exercised at least once every 3 months. 
Тһе recoil mechanism is exercised by adding three reserves of oil to 
each mechanism and then withdrawing three reserves. At the time 
of exercising, the mechanisms should be inspected for corrosion of 
parts visible during the exercising action. 


d. Inspections. Periodical inspections should be made of the 
materiel while in storage. This inspection should note, among other 
things, condition of the rust preventives, the missing parts, and the 
need for repairs. If the carriage is found to be corroding at any part, 
the entire carriage should be rust-proofed as described in para- 
graph 95. 


163 


TM 9-326 
99—100 


105-MM HOWITZER M3 AND 105-MM HOWITZER CARRIAGES M3 AND M3AT1 


CHAPTER 7 


PREPARATION OF MATERIEL FOR USE UNDER 
EXTREME CONDITIONS 


99. GENERAL. 


а. The purpose of this chapter is to provide instructions for the 
care and lubrication of materiel operating under extreme conditions. 
Such information is useful for both operating and maintenance per- 
sonnel to avoid poor performance and/or total functional failure, and 
in some instances, damage to both materiel and personnel. 


100. HOT CLIMATES. 


a. Hot, Dry Climates. 


(1) Under high-temperature conditions, the lubricants prescribed 
in the Lubrication Order (fig. 56), will provide adequate lubrication 
for the materiel. The recoil oil and the operation of the recoil mech- 
anism will be checked frequently to be sure that expansion of the 
oil does not result in an excess reserve. Тһе air pressure in the 
tires will be checked prior to operations and will not be disturbed 
thereafter, except when there is a loss of pressure. Bleeding of air 
from the tire results in a rise in temperature and an increase in the 
flexing of the tire side walls, increasing the danger of tire failure. 


(2) Where conditions are such that sand and dust are likely to 
get into the operating mechanisms of the howitzer, such parts will 
be carefully cleaned and lubricated sparingly. This is because sand 
and dust, in combination with oil or grease, produce a cutting com- 
pound. At frequent intervals, any accumulation of sand or dust will 
be wiped off. At the conclusion of firing operations the materiel will 
be cleaned, the proper amount of preservative applied, and the 
materiel covered. 


(3) Sand and dust must be kept out of the bore, since the pres- 
ence of such foreign matter results in rapid erosion of the bore when 
the howitzer is fired. An accumulation of dirt in the bore may cause 
expansion of the tube after only a few rounds have been fired. Тһе 
close fitting muzzle and breech covers must be kept on at all times 
during travel and when not actually firing. If immediate or sudden 
action is expected, some protection can be secured by placing a piece 
of thin paper over the muzzle and fastening it in place with grease 
or twine. 'The piece may be fired with the paper in place, as the 
column of air in front of the projectile will rupture or blow off the 
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paper, and, in any case, the fuzes used will not operate to burst the 
projectile on contact with the paper. 


b. Hot, Humid Climates. 


(1) Тһе same precautions as outlined in the preceding para- 
graph must be observed. 


(2) All parts must be thoroughly inspected at frequent intervals 
and the proper care and maintenance employed to guard against 
rusting and corrosion. 


101. COLD WEATHER OPERATIONS. 


a. General. 

(1) Cold weather imposes certain limitations on the operation 
of materiel used by the field artillery. Тһе normal lubricants рго- 
vided will not allow operating mechanisms to function properly under 
low-temperature conditions; special precautions and cold weather lu- 
bricants must be applied. 


(2) Тһе approach of low temperatures must be anticipated far 
enough in advance to permit completion of conditioning before the 
onset of sub-zero temperatures. 


b. Cleaning. АП materiel to be winterized must first be thor- 
oughly cleaned and dried. Care must be taken not to overlook 
cleaning small items that may appear insignificant in themselves. 
Field experience has proved that neglect in cleaning small linkages, 
bearings, and other similar moving parts may be the cause of mal- 
functioning of weapons in extremely cold climates. Dry-cleaning 
solvent should be used to remove dirt, gummy oil, and grease that 
accumulates in bearing clearances, sliding surfaces, teeth of gears, etc. 
Accumulation of dirt, etc., interferes with the proper feed of lubricant, 
thus causing stiff action, if not complete stoppage. Тоба! or partial 
disassembly will be required in most instances for thorough cleaning, 


c. Mechanical Condition. Тһе amount of contraction due to 
cold varies for different metals. "Therefore, the clearance between 
bearing surfaces consisting of dissimilar metals may be considerably 
less at sub-zero than at higher temperatures. In preparing artillery 
for sub-zero operation; therefore, care should be taken that parts are 
alined properly and normal clearances exist. This is necessary not 
only in bearings but also in mechanisms employing packings around 
rotating or reciprocating shafts and rods. Lack of attention to this 
may result in binding which will make mechanisms stiff or inopera- 
tive regardless of the lubricant used. Scored or roughened bearings 
and other rubbing surfaces, such as cams and recoil slides, also inter- 
fere with easy action and should be smoothed in preparing artillery 
and fire control materiel for low-temperature operation. 
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d. Lubrication. 


(1) When materiel has been thoroughly cleaned, dried, and put 
into good mechanical condition, it is ready for the application of cold 
weather lubricants. 


(2) All parts requiring grease (see Lubrication Order, fig. 56) 
will be lubricated with O.D. grease No. 00. This grease will not 
channel under the lowest temperature conditions. Wheel bearings in 
all temperatures are packed with general purpose grease No. 2. АП 
parts normally lubricated with oil (see Lubrication Order, fig. 56) 
will be lubricated with light preservative lubricating oil. Тһе oil in 
each case will be very lightly applied; that is, the bearing surface will 
be wiped with a cloth that has been previously soaked with the oil 
and well wrung out. Any excess of oil will result in sluggish action 
and possible malfunctioning. 


e. Bore-cleaning Solution. 


(1) When temperature falls much below freezing, the usual bore- 

cleaning solution of soda ash and water will freeze. То prevent 

` freezing, alcohol may be added as an antifreeze in the following pro- 
portions: 


Minimum Parts Volume 
Temperature Alcohol Soda Ash Solution 
18° F 20 80 
12° F 30 70 
0° F 40 60 
—14° F 50 50 
—40° F 60 40 


(2) For sub-zero conditions, dry-cleaning solvent may be used 
instead of the soda ash and water solution. 


f. Recoil Mechanism. The 105-mm howitzer uses special recoil 
oil in the recoil mechanism at all temperatures. 


g. Sighting and Fire Control Instruments. АП fire control and 
sighting instruments now being manufactured and issued are properly 
lubricated with special lubricating grease and lubricating oil for air- 
craft instruments and machine guns. Such instruments need no spe- 
cial lubricating service in cold weather. Others in the past, however, 
were lubricated with products unsuitable for sub-zero temperature. 
These must be carefully disassembled by properly authorized ord- 
nance maintenance personnel and all old lubricant removed com- 
pletely with dry-cleaning solvent. Relubrication will be then accom- 
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plished by applying special lubricating grease and lubricating oil for 
aircraft instruments and machine guns. 


h. Inspection. АП equipment should be thoroughly inspected 
to check that the following operations have been performed: 

(1) Thoroughly cleaned. 

(2) Placed in good mechanical condition. 

(3) Lubricated properly with the correct cold weather lubricants. 

(4) Filled with the proper recoil oil. 

(5) In condition to function. 


i. Exercising of Materiel. All materiel must be frequently exer- 
cised during periods of low temperatures. 


102. OVERSEAS (SALTY ATMOSPHERE). 


a. General. The basic principle concerning materiel shipped 
overseas with combat units is that it must be kept in condition for 
immediate use so that the troops may land fighting. Тһе four main 
aspects of the subject are: 


(1) Care of the materiel shipped in the hold. 
(2) Care of materiel carried as a deck load. 
(3) Care during landing operation. 


(4) : Care required after landing to keep materiel functioning long 
enough to complete landing operation. 


b. Care of Materiel Shipped in the Hold. 


(1) For this type of storage, it is assumed that the materiel will 
not be disassembled. Under these conditions it is only necessary that 
materiel be thoroughly protected with preservative lubricating oil and 
that it be accessible for frequent servicing in the hold. 


(2) BrockiNG. Blocking normally used for railroad shipment 
will take care of the pitch of the ship, but special precaution will be 
necessary to block materiel against shifting to either side because of 
the roll of the ship. Side blocking must be carefully done. It must 
be stronger than blocking against pitch. It is advisable to secure 
each piece with heavy wire through rings or blocks in the floor and to 
take up the slack on these wires with a stick, tourniquet fashion. 


(3) There should be available in the hold a supply of cleaning 
and preserving materiel, sufficient to service the equipment com- 
pletely in case a hatch cover breaks and salt water gets into the hold. 
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€. Care of Materiel Carried as a Deck Load. 


(1) Materiel shipped on deck, forward, should be completely 
housed in a waterproof structure. 


(2) While this method of housing is desirable for all deck loads, 
in case of emergency a limited amount of materiel can be carried on 
deck provided it is stored aft and protected by well secured paulins. 


(3) A supply of cleaning and preserving materiel should be 
available, so that the equipment can be serviced as soon as possible 
after rough weather. Materiel should be blocked as described in 
subparagraph b (2), above. 


d. Care During Landing Operations. 


(1) Light rust preventive compound should be used to seal any 
cracks where salt water might enter the mechanism, provided that 
this product does not interfere with the functioning of the mechanism. 
Normally only waterproofed vehicles should be landed through surf. 


(2) Detachable sighting equipment should be carried by the 
gunner and wrapped in a raincoat. One end of a piece of rope sev- 
eral feet long should be tied around the bundle and the other at- 
tached to a short piece of 2x4, so that if the equipment is dropped 
in the water it can be quickly recovered by means of the float. 


e. Care Required After Landing to Keep Materiel Functioning 
Long Enough to Complete the Landing Operation. 


(1) A paulin, approximately 6x6 feet should be provided with 
each carriage. Within 24 hours after landing, the breech mechanism 
should be disassembled on the paulin, wiped dry, thoroughly oiled 
and reassembled. 


(2) 1f salt water has come in contact with any parts of the 
mechanism, such as elevating and traversing gears or spring equili- 
brators, these parts should be thoroughly flushed with fresh water as 
soon as practicable, and the elevating and traversing mechanism dis- 
assembled within 3 or 4 days for cleaning. After washing, all parts 
should be thoroughly relubricated. "Тһе covers should be removed 
from any enclosed gear mechanism, the parts disassembled, if prac- 
ticable, and relubricated. If disassembly is not possible, the covers 
should be taken off, the parts thoroughly flushed with fresh water, 
and then relubricated. 


168 


TM 9-326 
103—104 


CHAPTER 8 
REFERENCES 
103. PUBLICATIONS INDEXES. 


Тһе following publications indexes should be consulted frequently 
for latest changes or revisions of references given in this chapter and 
for new publications relating to materiel covered in this manual: 


a. Introduction to Ordnance Catalog (explaining ASF Cat. 
SNL System) p ——ÁÁÁ—Ü— 


ORD 1 IOC 
å we жы Publications for Supply Index (index ASF Cat. 
OSNES) арынын декада E нене тн deus Sos ORD 2 OPS] 


c. Index to Ordnance Publications (listing FM's, 
TM’s, TC’s, and TB’s of interest to ordnance personnel, 
OPSR, MWO's, BSD, S of SR’s, OSSC’s, and OFSB's; 
and includes Alphabetical List of Major Items with 
Publications Pertaining Thereto) .................................. OFSB 1-1 


d. List of Publications for Training (listing MR’s, 

MTP's, T/BA's, T/A's, FM's, TM's, and TR’s, con- 

cerning training) «ukrainere FM 21-6 
e. List of Training Films, Film Strips, and Film 

Bulletins (listing TF’s, FS's, and FB's by serial number 


and subject )- скен догабианенвегвнкенекен каркыны кала FM 21-7 
f. Military Training Aids (listing Graphic Train- 
ing Aids, Models, Devices, and Displays) .................... FM 21-8 


104. STANDARD NOMENCLATURE LISTS. 


а. Ammunition. 
Ammunition, fixed and semifixed, including sub- 
caliber, for pack, light and medium field, air- 
craft, tank, and -antitank artillery, including 
complete round data ........................................ SNL R-1 
Ammunition instruction material for pack, light 
and medium field, aircraft, tank, and antitank 
Cyl d RE RE reson: SNL R-6 


b. Cleaning and Preserving Materials. 
Cleaning, preserving and lubricating materials; 
recoil fluids, special oils, and miscellaneous ASF CAT. 


related Hems .. ee ликни REFER tapa Rad ORD 5 
SNL K-1 
Soldering, brazing and welding material, gases 
and related items .......1.... eene SNL K-2 
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Howitzer, 105-mm, M3; and carriage, howitzer, 
105-mm, МЗ and M3AL ................................ SNL C-50 


Major items of pack, light and medium field 
artillery; and armament for these calibers for 
airplane and combat vehicles .......................... SNL C-1 


Tools, maintenance, for repair of pack, light and 
medium field artillery; and armament of these 
calibers for airplane and combat vehicles........ SNL C-18 


d. Sighting Equipment. 
Adapter, telescope, M9 ........................................ SNL F-262 


Mount, telescope, M16 (for 75-mm howitzer 
carriage M2A1, M3, M3A1, and M3A2 and 
105-mm howitzer carriages МЗ and M3AL...... SNL F-169 


Quadrant, range, M8 (for 105-mm howitzer car- 
тїарез M3 and МЗА1) ..... etie SNL F-169 


Telescope, elbow, M61 ........................................ SNL F-169 


Telescope, elbow, M62 (for 105-mm howitzer 
carriages M3 and M3A1, and 75-mm pack 
howitzer carriages M1 and М8) .................... SNL F-262 


105. EXPLANATORY PUBLICATIONS. 
а. Ammunition, general ............................................ ТМ 9-1900 


b. Army Regulations. 


Qualification in arms and ammunition training 


allowances Luanda abbeden дм нан Dua eeu AR 775-10 
Range regulations for firing ammunition for 
training and target practice ............................ AR 750-10 
с. Auxiliary fire control instruments (field glasses, 
eyeglasses, telescopes, and watches) ................ TM 9-575 
d. Cleaning, preserving, lubricating, and welding 
materials and similar items issued by the Ord- 
nance Department ............................................ ТМ 9-850 
е. Decontamination ......................................... ТМ 3-220 


f. 
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REFERENCES 


Firing Tables. 
Firing tables and trajectory charts (complete 


listing of the latest revisions) ........................ 


HOWITZER, 105-mm, M3, firing: 


SHELL, semifixed, Н.Е. M1, w/FUZE, Р.Б. 
M48, 105-mm how., МЗ 

SHELL, semifixed, H.E., M1, w/FUZE, Р.Б. 
M48A1, 105-mm how., M3 

SHELL, semifixed, H.E, M1, w/FUZE, P.D., 
M54, 105-mm how., M3 

SHELL, semifixed, H.E., A.T., M67, w/FUZE, 
B.D., M62, 105-mm how, МЗ .................... 


HOWITZER, 105-mm, М2, M2A1, and M4, 


firing: 
SHELL, semifixed, H.E, M1, w/FUZE, P.D., 
M48, 105-mm how., M2, M2A1, and M4 
SHELL, semifixed, H.E., M1, w/FUZE, P.D, 
M48A1, 105-mm how., M2, M2A1, and M4 

SHELL, semifixed, Н.Е, M1, w/FUZE, P.D, 
M54, 105-mm how., M2, M2A1, and М4 

SHELL, semifixed, H.E., A.T., M67, w/FUZE, 
B.D., M62, 105-mm how., M2, M201, апа 
M4 

SHELL, semifixed, smoke, HC, B.E., M84, 
w/FUZE, P.D., M54, 105-mm how., M2, 
М2А12 and. М4... 
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FT 105-L-2 


ЕТ 105-H-3 


WD Lubrication 


Lubrication instructions .................................. Order No. 129 
Maintenance and Repair. 

š , MWO ORD 
Carriage, howitzer, 105-mm, M3 and M3A1 C50-W2 
Defense against chemical attack ........................ FM 21-40 
Maintenance of materiel in hands of troops........ OFSB 4-1 
Maintenance and care of pneumatic tires and 

fübbet treads ne a o quss ТМ 31-200 
LIST OF FORMS. 
Unsatisfactory equipment report ................ AGO Form 468 
Artillery gun book ........................................ O.O. Form 5825 
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